JENTLab NT1068.2

4-Channel GPS/GLONASS/Galileo/BeiDou/NavIC/QZSS
S/L1/L2/L3/LS band Low Power RF Front-End IC

1. OVERVIEW

NT1068.2 is a four-channel RF Front-End IC for the reception of Global Navigation Satellite System
(GNSS) signals (GPS, GLONASS, Galileo, BeiDou, NavIC, QZSS) and also signals of satellite-based
augmentation systems like OmniSTAR at all frequency bands in various combinations: S, L1, L2, L3, L5,
El, E5a, ESb, E6, B1, B2, B3. NT1068.2 inherits all the features of NT1065 including pin-to-pin
compatibility. The key benefits of NT1068.2 over NT1065 are ability to downconvert signals of S-band
and input RF splitter with configurable channel combination. When high performance is not needed (e.g.
for tracking mode) NT1068.2 can be ‘on-fly’ switched to ECO mode to furthermore reduce power
consumption. There is a specific configuration to acquire signals of S+L2 bands and L1+L3/L5 bands by
single chip. Extended functionality of NT1068.2 allows receiving all Galileo signals (E1, E5a, ESb and
E6) or other signal combinations in L1/L2 band and L1+L3+L5 bands. As a benefit one can discover
wide possibilities of improving the positioning accuracy down to centimeter range without taking RTK
technique. Being a low-power RF FE IC with supply voltage from 1.8 to 3.3V it can be used in various
mobile applications for high precision positioning. Each setting, including RF input, output signal
frequency bandwidth, AGC options, mirror channel suppression option, etc., can be set for every channel
individually. NT1068.2 does also integrate two fully independent frequency synthesizers that have the
common reference (TCXO) input making LO signals coherent in terms of frequency. Channel#1 and
channel#2 are supplied with common LO signal or two different LO signals generated in PLL “A”, while
PLL “B” is assigned for channels #3 and #4. For specific applications PLL “B” can be also used to feed
channel#1 along with channels #3 and #4, PLL “A” — to feed all four channels with single LO signal.

2. FEATURES

— S, L1, L2, L3, L5 bands single conversion super heterodyne receiver with low-IF architecture

— Four independent configurable channels, each includes preamplifier, image rejection mixer, IF filter,
IFA, 2-bit ADC

— 1-to-n RF splitter input (n=2,3,4) that can be used along with separate RF inputs for other channels

— Signal bandwidth up to 33MHz supports GNSS high precision codes such as P-code in GPS or
wideband E5 Galileo

— Dual adoptable AGC system (RF + IF) or programmable gain

— High dynamic range with 1dB compression point more than -21dBm

— Analog differential output with two options of voltage swing 0.2/0.47Vp-p and 0.4/0.98Vp-p (sine
wave/noise) or 2-bit ADC digital output data (CMOS or LVDS)

— Two independent fully integrated synthesizers with flexible LO and CLK frequencies selection

—  Wide range of chip supply voltage (from 1.8V £5% to 3.3V £10%)

— Low power consumption (54mW per channel) and power economy mode (45mW per channel)

— Embedded temperature sensor

— SPlinterface with easy-to-use register map

— Individual status indicators of main subsystems (available in SPI registers) and cumulative status
indicator (AOK, available both as a separate pin and in SPI registers)

— Two form-factors: 5.12x5.2mm WLCSP and 10x10mm QFN88 package

3. APPLICATIONS

— GNSS based positioning systems — GNSS based driverless car systems
— GNSS based goniometric systems — Professional drone
— In-vehicle navigation systems
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4. DESCRIPTION
4.1. BLOCK DIAGRAM
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Figure 4.1: NT1068.2 Block diagram
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4.2. APPLICATION SCHEMATIC
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Figure 4.2: NT1068.2 QFN88 application schematic compatible to NT1065
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Figure 4.3: NT1068.2 QFN88 multiband GNSS antenna connection to splitter input
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Figure 4.4: NT1068.2 QFN88 multiband GNSS antenna connection to splitter input along with
separate RF inputs usage

NT1068.2 can be ‘on-fly’ switched to receive signals either through splitter input or separate RF
inputs.
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Figure 4.5: NT1068.2 QFN88 application schematic for
external 1.8V supply voltage source usage
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Figure 4.6: NT1068.2 WLCSP (top view) application schematic

G > 20dB

G > 18dB

Note: WLCSP balls that are not specified on Figure 4.6 (shaded area) except K7 must be
connected to the ground.
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Table 4.1: External components description

Component | Nominal value | Tolerance Notes
3.3pF +5% Matching network capacitor for L1 band

C1* 3.3pF +5% Matching network capacitor for L2/L.3/L5 band
2.2pF +5% Matching network capacitor for S band

C2 1uF +20% Supply voltage filter capacitor

C3 1uF +20% Supply voltage filter capacitor

C4 100pF +20% DC blocking capacitor

C5 1uF +20% Supply voltage filter capacitor

C6 IuF +20% Supply voltage filter capacitor

C7 1uF +20% Supply voltage filter capacitor

C8 1uF +20% Supply voltage filter capacitor
3.3pF +5% Matching network capacitor for L1 band

C9* 3.3pF +5% Matching network capacitor for L2/L3/L5 band
2.2pF +5% Matching network capacitor for S band
3.3pF +5% Matching network capacitor for L1 band

C10* 3.3pF +5% Matching network capacitor for L2/L.3/L5 band
2.2pF +5% Matching network capacitor for S band

Cll1 1uF +20% Supply voltage filter capacitor

Cl12 1uF +20% Supply voltage filter capacitor

C13* 33pF +20% Blocking capacitor

Cl14 IuF +20% Supply voltage filter capacitor

C15 10nF +20% Supply voltage filter capacitor

C16 10puF +20% Supply voltage filter capacitor

C17 1uF +20% Supply voltage filter capacitor

C18 1uF +20% Supply voltage filter capacitor

C19 1uF +20% Supply voltage filter capacitor

C20 IuF +20% Supply voltage filter capacitor

C21 1uF +20% Supply voltage filter capacitor

C22 1uF +20% Supply voltage filter capacitor

C23 1uF +20% Supply voltage filter capacitor

C24 1uF +20% Supply voltage filter capacitor

C25 1uF +20% Supply voltage filter capacitor

C26 1uF +20% Supply voltage filter capacitor

C27 1uF +20% Supply voltage filter capacitor
3.3pF +5% Matching network capacitor for L1 band

C28* 3.3pF +5% Matching network capacitor for L2/L3/L5 band
2.2pF +5% Matching network capacitor for S band
7.5nH (Q>40) +2% Matching network inductor for L1 band

L1* 13nH (Q>40) +2% Matching network inductor for L2/L.3/L5 band
2.9nH (Q>40) +2% Matching network inductor for S band
7.5nH (Q>40) +2% Matching network inductor for L1 band

L2* 13nH (Q>40) +2% Matching network inductor for L2/L.3/L5 band
2.9nH (Q>40) +2% Matching network inductor for S band
7.5nH (Q>40) +2% Matching network inductor for L1 band

L3* 13nH (Q>40) +2% Matching network inductor for L2/L.3/L5 band
2.9nH (Q>40) +2% Matching network inductor for S band
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Component | Nominal value | Tolerance Notes
L4 1200hm / +20% Supply voltage filter inductor
100MHz
7.5nH (Q>40) +2% Matching network inductor for L1 band
L5* 13nH (Q>40) +2% Matching network inductor for L2/L.3/L5 band
2.9nH (Q>40) +2% Matching network inductor for S band
R1 61.9kOhm +1% High precision resistor
2000hm +5% Load resistor if analog differential output
R2* 1000hm +5% Load resistor if 2-bit ADC LVDS output
- - DNP if 2-bit ADC CMOS output
2000hm +5% Load resistor if analog differential output
R3* 1000hm +5% Load resistor if 2-bit ADC LVDS output
- - DNP if 2-bit ADC CMOS output
2000hm +5% Load resistor if analog differential output
R4* 1000hm +5% Load resistor if 2-bit ADC LVDS output
- - DNP if 2-bit ADC CMOS output
2000hm +5% Load resistor if analog differential output
R5* 1000hm +5% Load resistor if 2-bit ADC LVDS output

DNP if 2-bit ADC CMOS output

Note: * — defined depending on PCB construction and purpose
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4.3. PINS DESCRIPTION

Note: WLCSP balls that are not listed in Table 4.2 must be connected to the ground.
Table 4.2: NT1068.2 pin description

Pin Ball Name Description
1 Al2, BI11, GND Ground
2 | C10,D9 GND Ground
3 B12, Cl11, RF2 GND 2" channel RF ground
4 | DI10 RF2 GND 2" channel RF ground
5 | Cl2 RF2 IN 2" channel RF input (DC coupled)
6 B12,C11,D10 RF2 GND 2" channel RF ground
7 | E10 RF2 VCC 2" channel “RF2” LDO output voltage
8 | Ell MIX2 VCC 2" channel “MIX2” LDO output voltage
9 | FI2 SPL IN Splitter input
10 | F11 PLLA GND PLL “A” ground
11 | F10 PLLA VCC PLL “A” LDO output voltage
12 | G10 PLLB VCC PLL “B” LDO output voltage
13 | Gll PLLB GND PLL “B” ground
14 |J7 REF CUR External high-precision resistor connection
15 | HI1 MIX3 VCC 3" channel “MIX3” LDO output voltage
16 | H10 RF3 VCC 3™ channel “RF3” LDO output voltage
17 | J10,K11,L12 RF3 GND 3" channel RF ground
18 | K12 RF3 IN 3" channel RF input (DC coupled)
19 RF3 GND 3" channel RF ground
20 J10, K11, L12 RF3 GND 3" channel RF ground
21 GND Ground
22 GND Ground
3 J9,K10,L11, M12 GND Ground
24 GND Ground
25 RF4 GND 4™ channel RF ground
26 | K% L10. Mll RF4 GND 4™ channel RF ground
27 | M10 RF4 IN 4™ channel RF input (DC coupled)
28 | K9, L10, MI11 RF4 GND 4™ channel RF ground
29 | K8 RF4 VCC 4™ channel “RF4” LDO output voltage
30 | L8 MIX4 VCC 4™ channel “MIX4” LDO output voltage
31 | M8 RF4 GND 4™ channel RF ground
32 | K7 TEST Test output; should be opened
33 | L7 RO GND Reference oscillator ground
34 | M7 REF IN Reference frequency (TCXO) input
35 | K6 RO VCC “RO” LDO output voltage
36 | L6, M6 IC VCC Supply voltage 1.8...3.3V
37 | L5 IFA4 GND 4™ channel IFA ground
38 | K5 IFA4 VCC 4™ channel “IFA4” LDO output voltage
39 |14 IFB4 GND 4™ channel IF buffer & ADC ground
4™ channel analog output — true; 2-bit ADC
40 | M4 [F4 OUTp/MAGN | CMOS output data — MAGN; 2-bit ADC
LVDS output — true
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Pin Ball Name Description
4™ channel analog output — complement; 2-bit
41 | M3 [F4 OUTn/SIGN | ADC CMOS output data — SIGN; 2-bit ADC
LVDS output — complement
42 | L3 IFB4 VCC 4™ channel “IFB4” LDO output supply
43 | M2 IFB4 GND 4™ channel IF buffer & ADC ground
44 GND Ground
45 14, K3, L2, M1 GND Ground
46 | L1 IFB3 GND 3" channel IF buffer & ADC ground
47 | K2 IFB3 VCC 3" channel “IFB3” LDO output supply
3t channel analog output — complement; 2-bit
48 | K1 I[F3 OUTn/SIGN | ADC CMOS output data — SIGN; 2-bit ADC
LVDS output — complement
3" channel analog output — true; 2-bit ADC
49 |J1 IF3_ OUTp/MAGN | CMOS output data — MAGN; 2-bit ADC
LVDS output — true
50 [J2 IFB3 GND 3" channel IF buffer & ADC ground
51 | H3 IFA3 VCC 3™ channel “IFA3” LDO output voltage
52 | H2 IFA3 GND 3" channel IFA ground
53 | HI CLK GND CLK management unit ground
“CLK” LDO output voltage 1.7V...VCC
162 CLK_VCC (Reg12<D4-D0> dependent)
55 | Gl CLK OUT2 Clock frequency analog output — complement
56 | Fl CLK OUTI Clock frequency analog output — true; CMOS
— output
57 | F2 CLK GND CLK management unit ground
58 | El CLK GND CLK management unit ground
59 | E2 IFA2 GND 2" channel IFA ground
60 | E3 IFA2 VCC 2" channel “IFA2” LDO output voltage
61 | D2 IFB2 GND 2" channel IF buffer & ADC ground
2" channel analog output — true; 2-bit ADC
62 | D1 I[F2_ OUTp/MAGN | CMOS output data — MAGN; 2-bit ADC
LVDS output — true
2" channel analog output — complement; 2-bit
63 | Cl [F2 OUTn/SIGN | ADC CMOS output data — SIGN; 2-bit ADC
LVDS output — complement
64 | C2 IFB2 VCC 2" channel “IFB2” LDO output voltage
65 | Bl IFB2 GND 2 channel IF buffer & ADC ground
66 GND Ground
67 Al, B2, 3, D4 GND Ground
68 | A2 IFB1 GND 1* channel IF buffer & ADC ground
69 | B3 IFB1 VCC 1% channel “IFB1” LDO output voltage
1*' channel analog output — complement; 2-bit
70 | A3 I[F1 OUTn/SIGN | ADC CMOS output data — SIGN; 2-bit ADC
LVDS output — complement
1** channel analog output — true; 2-bit ADC
71 | A4 I[F1_OUTp/MAGN | CMOS output data — MAGN; 2-bit ADC
LVDS output — true
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Pin Ball Name Description

72 | B4 IFB1 GND 1 channel IF buffer & ADC ground

73 | C5 IFA1 VCC 1*' channel “IFA1” LDO output voltage

74 | B5 IFA1 GND 1% channel IFA ground

75 | B6 CSN SPI chip select (active low)

76 | A6 SCLK SPI clock input

77 | B7 MOSI SPI data input

78 | A7 MISO SPI data output

Cumulative status indicator:
79 | C7 AOK “1”  wvalid
“0”  fail

80 | A8 RF1 GND 1*' channel RF ground

81 | B8 MIX1 VCC 1% channel “MIX1” LDO output voltage

82 | C8 RF1 VCC 1*' channel “RF1” LDO output voltage

83 | All, B10,C9 RF1 GND 1 channel RF ground

84 | A10 RF1 IN 1% channel RF input (DC coupled)

85 RF1 GND 1*' channel RF ground

86 All,B10, 69 RF1 GND 1 channel RF ground

87 GND Ground

28 Al12,B11, C10, D9 GND Ground

Note: WLCSP balls that are not listed
Table 4.3: NT1068.2 balls description

in Table 4.3 must be connected to the ground.

Ball | Pin Name Description
1*' channel analog output — complement; 2-bit ADC CMOS
A3 70 IF1_OUTn/SIGN output data — SIGN; 2-bit ADC LVDS output —
complement
1! channel analog output — true; 2-bit ADC CMOS output
A4 T 3§11 OQrMAGN data — MAGN; 2-bit ADC LVDS output — true
A6 | 76 SCLK SPI clock input
A7 |78 MISO SPI data output
A10 | 84 RF1 IN 1% channel RF input (DC coupled)
B3 69 IFB1 VCC 1% channel “IFB1” LDO output voltage
B6 75 CSN SPI chip select (active low)
B7 77 MOSI SPI data input
B8 81 MIX1 VCC 1*' channel “MIX1” LDO output voltage
2" channel analog output — complement; 2-bit ADC
C1 63 [F2_OUTn/SIGN CMOS output data — SIGN; 2-bit ADC LVDS output —
complement
C2 64 IFB2 VCC 2" channel “IFB2” LDO output voltage
C5 73 IFA1 VCC 1*' channel “IFA1” LDO output voltage
Cumulative status indicator:
c7 |79 AOK “1” wvalid
“0”  fail
C8 82 RF1 VCC 1% channel “RF1” LDO output voltage
Cl12 |5 RF2 IN 2" channel RF input (DC coupled)
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Ball | Pin Name Description
2" channel analog output — true; 2-bit ADC CMOS output
Dl 62 IF2_OUTp/MAGN data — MAGN; 2-%it AI;)C LVDS output — true ’
E3 60 IFA2 VCC 2" channel “IFA2” LDO output voltage
E10 |7 RF2 VCC 2" channel “RF2” LDO output voltage
EIl |8 MIX2 VCC 2" channel “MIX2” LDO output voltage
F1 56 CLK OUTI1 Clock frequency analog output — true; CMOS output
F10 | 11 PLLA VCC PLL “A” LDO output voltage
F12 |9 SPL IN Splitter input
Gl 55 CLK OUT2 Clock frequency analog output — complement
G2 |54 CLK VCC “CLK” LDO output voltage 1.7V...VCC (Regl12<D4-D0>
- dependent)
GI0 | 12 PLLB VCC PLL “B” LDO output voltage
H3 51 IFA3 VCC 3" channel “IFA3” LDO output voltage
HI10 | 16 RF3 VCC 3" channel “RF3” LDO output voltage
HI11 | 15 MIX3 VCC 3t channel “MIX3” LDO output voltage
3" channel analog output — true; 2-bit ADC CMOS output
JI |49 |IF3_OUTPMAGN | o 0t ol hit ADC LVDS output - irue ’
J7 14 REF CUR External high-precision resistor connection
3" channel analog output — complement; 2-bit ADC
K1 48 [F3_OUTn/SIGN CMOS output data — SIGN; 2-bit ADC LVDS output —
complement
K2 |47 IFB3 VCC 3" channel “IFB3” LDO output supply
K5 38 IFA4 VCC 4™ channel “IFA4” LDO output voltage
K6 |35 RO VCC “RO” LDO output voltage
K7 |32 TEST Test output; should be opened
K8 |29 RF4 VCC 4™ channel “RF4” LDO output voltage
K12 | 18 RF3 IN 3 channel RF input (DC coupled)
L3 |42 IFB4 VCC 4™ channel “IFB4” LDO output supply
L6 36 IC VCC Supply voltage 1.8...3.3V
L8 30 MIX4 VCC 4™ channel “MIX4” LDO output voltage
4™ channel analog output — complement; 2-bit ADC
M3 | 41 [F4 OUTn/SIGN CMOS output data — SIGN; 2-bit ADC LVDS output —
complement
4" channel analog output — true; 2-bit ADC CMOS output
M4 |40 | IF4 OUTPMAGN | o 0t o it ADC LVDS output - true ’
M6 | 36 IC VCC Supply voltage 1.8...3.3V
M7 | 34 REF IN Reference frequency (TCXO) input
MI10 | 27 RF4 IN 4™ channel RF input (DC coupled)
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4.4. SERIAL INTERFACE DESCRIPTION

4.4.1. PROTOCOL DESCRIPTION

NT1068.2 can be configured with standard 4-wire SPI. In addition special pin “AOK”
(cumulative status indicator) for unexpected system failure tracking is available.
User register map is split up into five parts according to functionality:
— System Info
— General settings and status
— CLK settings
— Channel settings and status (separate for each channel)
— PLL settings and status (separate for each PLL)
Available settings and statuses are listed in subsection 4.4.2.

44.1.1. GENERAL DESCRIPTION
Serial interface is used to read and change NT1068.2 data register information. It is intended for
status monitoring, mode configuration and parameter adjustment.
Serial interface uses 4 pin for communication:
= (SN - serial interface enable chip select signal (low active)
=  MISO - serial interface output data
»  MOSI - serial interface input data
» SCLK - serial interface clock (low when idle)

AOK [X« Control logic [(——)

SCLK NT1068
"Nomada+"
mos! X— functional
blocks

MISO [ZL
Data reader <::> 8-bit registers <:>
csN [X——

Figure 4.7: Serial interface structure

Standard information packet (command) consists of two bytes. The first byte is
command/address, second — data byte. Data format is always a bit sequence from first MSB to
last LSB. All data transfers are framed by CSN signal, which must be low for any data transfer.
In “idle” state, when CSN is high, SCLK, MOSI and MISO pins are blocked and don’t respond
to external signals. At the beginning of any data transfer (falling CSN edge) SCLK must be low.
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4.4.1.2.  WRITING TO REGISTER

- :
- T guguguuiyL
wosi H O L as [as | e [ns [ e [ ar [ no | or [ o8| os [os [os ] oo o] oo]x

Figure 4.8: Individual register writing

Single write reading is shown on Figure 4.8. Communication is initialized by setting Chip Select
(CSN) pin low. Bytes are transmitted MSB first. Data are clocked into the NT1068.2, through
the MOSI pin, on the rising edges of SCLK. The first bit of a command/address byte is a
read/write attribute: read operation is defined by logic “1”” and write operation is defined by logic
“0”. Bits A6...A0 represent the address of the register to be read or written. Second byte
(D7...DO bits) is data written to the given address register. After the 16" rising SCLK edge and
turn-off CSN hold time CSN goes high, disabling the interface.

4.4.1.3. READING FROM REGISTER

CSN —‘ r
| |
| |
: |
MOSI x| 1 | a6 | a5 | A4 | a3 | a2 | a1 | ad ) X
(read) | T
I |
| |
'y )
MISO o7 | o6 | b5 | o4 | b3 | D2 | D1 | DO }——

Figure 4.9: Single register reading

Single register reading is similar to writing. First byte is command byte. Read attribute is logic
“1” and A6-AO0 bits specify address of register to be read. Data are clocked out the NT1068.2,
through the MISO pin, on the falling edges of SCLK. Output data should be clocked on rising
SCLK edges of external SPI master. Bytes are transmitted MSB first. After sending data byte
CSN goes high, disabling the interface.
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4.4.14. BURST DATA TRANSFER

The NT1068.2 has a SPI burst-mode data transfer. Unlike single data transfer CSN is continue to
be “low” after LSB of data byte. Next bit after LSB is a write/read attribute. CSN goes high to
stop burst data transfer. Direction of data transfer can be changed an infinite number of times
during burst data transfer. See examples below, please.

command n-1 command n

. — Ny
- T IT U

Q A6 A5 A4 A3 A2 A1 A0 D7 D6 D5 D4 D3 D2 D1 DO 0
(write) (write)

=

Figure 4.10: Burst data writing

MOSI

EN

command n-1 command n

(read) (read)

CSN

|
Sw_fffffff}ﬂﬂﬂﬂﬂﬂﬂffff<
| )

I |
|
MOSI x| 1| as | a5 | a¢ | A3 | A2 | A1 | Ao ' Tl oas | as
(read) | I
I |
I |
I

» >
MISO D7 Dé D5 D4 D3 D2 D1 DO X

Figure 4.11: Burst data reading

- 1 mT:IIiT1= ~ - SS r
M_fffffffffffffffffff<

wost M(wgm so | a5 [ ma | as [ m2 | ar [ a0 [or [os | os |06 |on |02 | o |00, 2] ne] s )) x
=

Figure 4.12: Burst data writing and reading
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4.4.1.5. TIMING DIAGRAM
 ts_csn tsud tcl th_csn
— > < > < i
| thd | tch i
—>4i4— > <

CSN

SCLK F ‘\

w

(to RF ASIC)

MISO

(from RF ASIC)
—»—4— > «— > < — e
tsud tswfrz tvdout thdout tsw2z
Figure 4.13: SPI timing diagram
Table 4.4: SPI timing
Parameter Symbol Condition __Value Unit
description min typ. | max
Vcc=2.85-3.6V - - 40

SCLK frequency felk Vom1.71-2.85V - - 20 MHz
SCLK high and low tch. tel l/fclk = | Vcc=2.85-3.6V 8 — 12 ns
time ’ (tch+tcl) | Vec=1.71-2.85V 18 — 27
Duty cycle D - 40 - 60 %
CSN setup time before ts csn B ] B B ns
SCLK -
CSN hold time th csn - 4 - - ns
Data set up time tsud - 10 - - ns
Data hold time thd - 3 - - ns
Switch from Z-state tswirZ | Load 20 pF - - - ns
time
Output data hold time thdout | Load 20 pF 2.8 — — ns
Output data valid time | tvdout | Load 20 pF - - 10 ns
Switch to Z-state time tsw2z | Load 20 pF 3 - 8 ns
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4.42. PROGRAMMABLE REGISTERS
44.2.1. SYSTEM INFO
— ID number, release, version revision
Bit Name Description Default
number
Reg0, 0x00
DI-D0  |ID<12:5> Technical information. Chip number. (0010000101100)bin = “00100001”
1068dec
Regl, 0x01
D7-D3 |ID<4:0> Continue. Refer to Reg0<D7-D0> “01100”
D2-D0 |Release<2:0> Technical information. Chip version. (010)yin =2dec “010”
GENERAL SETTINGS AND STATUS

4.42.2.

Mode (standby, synthesizer only, active)

Power economy mode

Software reset

Supply voltage (1.8V) source

TCXO frequency setting (7 bits)

LO source (PLL “A” for all channels; PLL “A” + PLL “B”)
Channel# to be monitored for status (ch#1, ch#2, ch#3, ch#4)
Temperature measurement mode (single, continuous)
Temperature measurement system execute

AOK indicator configuration

General status (AOK, temperature, supply voltage level and failure indictors, reference
frequency indicator)

Selected channel status (RF AGC indicator, RF gain, IG gain)

Bit

number

Name Description Default

Reg2, 0x02

D7-D5

Version revision<2:0> |Version revision “001”

D4

1.8V supply voltage source:
SV1p8 Source “0” from internal regulator “0”
“1” from external regulator

D3

IC reset (is started and finished through SPI):
SOFT_RESET “0” finish “0”
“1” start

D2

Power economy mode:
ECO_MD “0” disabled “0”
“1” enabled

D1-DO0

IC mode:

“00” standby

“01” PLL “A” only

“10” PLL “A” only

“11” active

Note: As register bits are writable in any mode, exclude any
configuration change in “standby” mode to return in last
configured “active” mode.

Mode<1:0> “11”
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Bit Name Description Default
number
Reg3, 0x03
TCXO frequency setting:
“0000000” 10 MHz
“0000001”  24.84 MHz
“0000010”  4.688 ... 5.312 MHz
D7-D1 |TCXO_sel<6:0> “0001000” 4.688 ... 5.312 MHz “0000000”
with step of 0.625MHz
“1101000”  64.688 ... 65.312 MHz
“1101001”  65.313 ... 65.937 MHz not guaranteed
with step of 0.625MHz
“I111111”  79.063 ... 79.687 MHz not guaranteed
LO source:
DO LO_Source “0”  PLL “A” for all channels “1”
“1”  PLL “A”+PLL “B”
Reg4, 0x04
D7-D2 |Unused Unused “000000”
Dl Service status May change its state —
DO Service setting Is set to “1” at power up. Set to “0” when writing new configuration “1”
Reg5, 0x05
D7-D6 |Unused Unused “00”
Channel to be monitored for status:
“00” Channel#1
D5-D4 |Ch_StNumSel<1:0> |“01” Channel#2 “00”
“10” Channel#3
“11” Channel#4
D3-D2 |Unused Unused “00”
Temperature measurement mode:
D1 TS MD “0”  single “0”
“1”  continuous
Temperature measurement system execute (duration is up to 17 ms
DO TS EXE in,(} it autqmatically resets to “0” when finished): «”
- 0 finished
“1”  start
Reg6, 0x06
D7 Unused Unused “0”
Supply voltage failure indicator as AOK’s component:
D6 SVFI_AOK “0”  forbidden “0”
“1”  permitted
VCO subband autoselection system (SAS) status as AOK’s
component: -
Y Sk “0"  forbidden 0
“1”  permitted
D4 Service setting Is set to “1”” at power up. Recommended value is “0”. “1”
PLL “A” & “B” (if enabled) lock indicator as AOK’s components:
D3 PLL LI AOK “0”  forbidden “1”
“1”  permitted
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Bit
number

Name

Description

Default

D2

PLL_VCO_AOK

PLL “A” & “B” (if enabled) VCO input voltage comparator status
as AOK’s component:

“0”  forbidden

“1”  permitted

“1”

D1

RF_AGC_AOK

RF AGC indicators (all enabled channels) as AOK’s components:
“0”  forbidden
“1”  permitted

“07’

DO

StdBy AOK

IC standby mode as AOK’s component (forces AOK to “0” in
standby mode):

“0”  forbidden

“1”  permitted

“1”

Reg7, 0x07

D7-D6

Unused

Unused

“OOO”

D5

FREF FAULT

Reference frequency indicator:
“0” >150kHz
“1”  <150kHz

D4

AOK

Cumulative status indicator:
“0”  fail
“1”  wvalid

D3

SVLI

Supply voltage level indicator:
“0”  Vec>2.85V
“1” Ve <2.85V

D2

SVFI

Supply voltage failure indicator:
“0”  fail (registers were reset to default states)
“1”  wvalid (should be manually set to detect next failure)

DI1-D0

TS code<9:8>

Temperature sensor indicator :
“0000000000” not valid range

“00101111007
“0010111101>

not valid range

+125 °C

Temp = 206.67 - 0.4324*(TS_code<9:0>)gec
—40 °C

not valid range

“1000111011>
“10001111007

“I111111ire not valid range

Note: In continuous mode (TS MD = “1”) Reg7 <D1-D0> and
Reg8 <D7-D0> must be read in series.

Reg8, 0x08

D7-DO0

TS code<7:0>

Continue. Refer to Reg7<D1-D0>

Note: In continuous mode (TS MD = “1”) Reg7 <D1-D0> and
Reg8 <D7-D0> must be read in series.
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Bit

Name Description Default
number

Reg9, 0x09

IFA fine power gain value status (refer to Reg5<D5-D4> for
channel selection):

“00000”  —-1.04dB

“00010”  -0.79 dB

“00100”  —-0.53 dB

“00110”  -0.28 dB

“01000”  —-0.03 dB

“01010”  0.23dB

“01100”  0.48 dB

“01110”  0.73 dB

D7-D6 |IFA_GainSt<1:0> “10000”  0.99 dB -
“10010” 1.24dB

“10100”  1.49dB

“10110”  1.74dB

“11000”  1.99 dB

“11010”  2.25dB

“11100”  2.50 dB

“11110”  2.75dB

“111117  2.75dB

Note: Status of two least significant bits of IFA# Gain<4:0> in
automatic gain control mode.

RF AGC indicator (refer to Reg5<D5-D4> for channel
RF _AGC Down selection):

“00”  input signal power is within regulating range -
“01”  input signal power is lower than threshold

RF AGC Up “10”  input signal power is higher than regulating range
“11”  impossible state or RF AGC system is damaged

D5-D4

RF power gain value status (refer to RegS<D5-D4> for
channel selection):

D3-D0  |RF GainSt<3:0> L1 band L2/L.3/L5 band S band -
“0000” 2.35dB 1.45dB 2.55dB
with step of 0.95 dB
“1111” 16.6 dB 15.7 dB 16.8 dB

Regl10, 0x0A

Continue. Refer to Reg9 <D7-D6>
D7-DS5 |IFA_GainSt<4:2> Note: Status of three most significant bits of IFA# Gain<4:0> -
in automatic gain control mode.

IFA coarse power gain value status (refer to Reg5<D5-D4> for

channel selection):

“00000” 9.65dB

“00010” 12.73 dB

“00101” 18.88 dB

“01000” 24.93 dB

“01011~ 30.89 dB

“01110” 35.64 dB -

“10001” 41.79 dB

“10100” 47.55 dB

“10111~ 52.19dB

“11010” 58.17 dB

“11101~ 64.20 dB

“11111~ 67.96 dB
Note: Status of IFA# ManGC<4:0> in automatic gain control
mode.

D4-D0 |IFA ManGC_St<4:0>
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4.4.23.

CLK SETTINGS

— CLK frequency source (PLL “A”, PLL “B”, TCXO pass-through, disabled)
— CLK C-divider ratio (6 bits) // if PLL “A” or PLL “B” clock source

— TCXO frequency divider ratio (2 bits) // if TCXO pass-through mode

— CLK type (CMOS, differential, LVDS)

— CLK peak-to-peak voltage (230mV, 340mV, 450mV, 560mV) // if differential type
— CLK output DC level (2 bits) // if differential type

— CLK output logic-level high (1.8V, 2.4V, 2.7V, VCC) // it CMOS type

— CLK peak-to-peak voltage (350mV, 525mV, 700mV, 875mV) // if LVDS type

Bit Name Description Default
number
Regl1, 0x0B
TCXO frequency divider ratio (if CLK_Source = “11”):
“00” 1
D7-D6 |RO_CLK R<I1:0> [“01” 2 “00”
“10” 4
“117 8
Halving the step of Fcrk (refer to formula in section 7.11 for Ferk
calculation): s
D5 CDIV_R_EXT «0”  disabled 0
“1”  enabled
CLK C-divider ratio (refer to formula in section 7.11 for Fcrk
calculation):
D4-D0 |CDIV_R<4:0> “01000” 8 “01111”
with step of 1
“111117 31
Reg12, 0x0C
CLK LVDS type:
D7 CLK _LVDS MD “0” disabled “0”
“1” enabled (recommended if IFA# ADC LVDS = “1”)
CLK frequency source:
“00” PLL “A”
“01” PLL“B” s
D6-D5 |CLK_Source<l:0> L} Gicabled (allowed if IFA# OT= 0" or IFA# OT="1"& 00
IFA# ADC CIlk<1:0>="“0X")
“11”  TCXO pass-through
CLK type if CLK_LVDS =“0":
D4 CLK TP “0” CMOS “1”
“1” differential
CLK peak-to-peak voltage if CLK peak-to-peak voltage at
CLK_TP =“1" (with Ryead / Rioad if CLK_LVDS=1"
without Rigad): (ECO=0/ECO=1):
D3-D2 |CLK CC<1:0> “00” 0.23/046V 350 mV /200 mV “10”
“01” 0.34/0.69V 525 mV /300 mV
“10”  0.45/092V 700 mV /400 mV
“117 0.56/1.13V 875 mV /500 mV
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Bit Name Description Default
number
CLK output logic-level high if CLK TP = “0":
Vee>2.85V: Ve <2.85V:
“00” 1.8V 1.8V
“01” 24V 1.8V
“10” 27V 1.8V
. “11” external (VCC) external (VCC) - N
DI-DO |CLK_OL<1:0> CLK output DC level if CLK_ TP = <17 00
Vee > 2.85V: Vee <2.85V:
“00” (1.8 - 0.55xVcik) V (1.8 - 0.55xVcik) V
“01” (2.4 —0.55xVcik) V (1.8 - 0.55xVcik) V
“10” (2.7 - 0.55xVcik) V (1.8 0.55xVcik) V
“11” (VCC - 0.55xVcix) V (VCC - 0.55xVcik) V
4.4.2.4. CHANNEL SETTINGS
— Channel enable
— Splitter enable
— Channel mode (lower sideband, upper sideband)
— IF passband (7 bits, 11 - 33 MHz)
— Output data interface (analog differential output, 2-bit ADC output)
— IFA output DC level (2 bits)
— RF GC mode (manual, auto)
— IFA GC mode (manual, auto)
— RF AGC thresholds (4bits for upper threshold, 4 bits for lower threshold)
— IF AGC threshold (200mV, 400mV)
— RF gain in manual mode (4 bits)
— IF gain in manual mode (10 bits)
— IF AGC digital detector threshold
— Channel output load 2000hm external resistor (yes, no)
— ADC output type (CMOS, LVDS)
— ADC output logic-level high (1.8V, 2.4V, 2.7V, VCC) // if CMOS output type
— ADC output current (1.8mA, 2.6mA, 3.5mA, 4.4mA) // it LVDS output type
— ADC type (asynchronous, clocked by rising edge, clocked by falling edge)
Bit Name Description Default
number
Reg13, 0x0D for Channel#1 / Reg20, 0x14 for Channel#2 / Reg27, 0x1B for Channel#3 / Reg34, 0x22 for Channel#4
D7-D3 |Unused Unused “00000”
Splitter input for Channel#:
D2 SPL_Ch# “0” disabled “0”
“1” enabled
Channel# GNSS: et
Dl Ch# LSB “0” upper sideband Chil&4 “1,,
. Ch#2&3 “0
“1”  lower sideband
Channel# enable:
DO Ch# EN “0”  disabled “1”
“1”  enabled
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Bit Name Description Default
number
Regl4, 0x0E for Channel#1 / Reg21, 0x15 for Channel#2 / Reg28, 0x1C for Channel#3 / Reg35, 0x23 for Channel#4
D7 Unused Unused “0”
IF passband:
“0000000” unused
“0000110” unused
“0000111” 11.1 MHz
“0001100” 12.1 MHz
“0010010” 13.4 MHz
“0010101~ 14.0 MHz
“0011110” 15.9 MHz
“0100000” 16.3 MHz (default for Channel#4)
“0100100” 17.1 MHz
Ch#1
. » “1010010”
0100111 17.7 MHz Chi
D6-D0 |LPF_code#<6:0> “0101101~ 19.0 MHz 1 (()30111#0300
o " “0111110”
0110000 19.6 MHz Chitd
e DY ‘601000007’
“0110110” 20.8 MHz
“0111001~ 21.4 MHz
“0111100” 22.0 MHz
“0111110” 22.5 MHz (default for Channel#3)
“1000011” 23.5 MHz
“1001000” 24.5 MHz (default for Channel#2)
“1010010” 26.4 MHz (default for Channel#1)
“1010011” 26.6 MHz
“1010100” 26.7 MHz
“1111111” 33.0 MHz
Reg15, 0x0F for Channel#1 / Reg22, 0x16 for Channel#2 / Reg29, 0x1D for Channel#3 / Reg36, 0x24 for Channel#4
D7 Unused Unused “0”
IF AGC threshold (w.r.t. sinewave signal):
D6 IFA# AmpLvl “0” 200 mV “0”
“1” 400 mV
Channel output load 200 Ohm external resistor:
D5 IFA# ResLoad “0” not mounted “1”
“1” mounted
RF GC mode:
“0” manual gain control (refer to RF# Gain<3:0> to set gain) s
b4 RE#_AGC_MD “1” automatic gain control (refer to RF# AGC UB<2:0> 0
and RF# AGC LB<2:0> to set thresholds)
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Bit Name Description Default

number

IFA GC mode:

s manual gain adjustment (refer to IFA# ManGC<4:0> 12
D3 IFA#_AGC_MD 0 and IFA# Gain<4:0> to set gain) !

“1” automatic gain control

IFA output DC level (if IFA# OT =“0"):

Vee>2.85V: Vee <2.85V:

“00” 1.8V 12V “y1»
D2-D1 [IFA# OP<1:0> «01” 20V 12V 01

“10” 21V 1.2V

“11” 22V 0.5%Vec

Output data interface:
DO IFA# OT “0” analog differential output “0”

“1”? 2-bit ADC output

Reg16, 0x10 for Channel#1 / Reg23, 0x17 for Channel#2 / Reg30, 0x1E for Channel#3 / Reg37, 0x25 for Channel#4

RF AGC upper threshold (w.r.t. sinewave signal input power):
“0000” —45.2 dBm
“0001” —43.9 dBm
“0010” -42.8 dBm
“0011” —-41.9 dBm
“0100” —41.1 dBm
“0101” —40.5 dBm
“0110” -39.8 dBm
D7-D4 |RF# AGC UB<3:0> [“0111” -39.2 dBm “0011”
“1000” -38.8 dBm
“1001” -38.3 dBm
“1010”  -37.9 dBm
“1011” -37.5dBm
“1100” -37.1 dBm
“1101” -36.7 dBm
“1110”  -36.3 dBm
“1111”  -36.0 dBm

RF AGC lower threshold (w.r.t. sinewave signal input power):
“0000” -48.4 dBm

“0001” -47 dBm

“0010” -46 dBm

“0011” -45.2 dBm

“0100” —44.5 dBm

“0101” -43.9 dBm

“0110” -43.3 dBm

D3-DO0 |RF# AGC LB<3:0> [“0111” -42.8dBm “0100”
“1000” -42.3 dBm
“1001” -42 dBm
“1010” -41.5dBm
“1011” -41.1 dBm
“1100” -40.8 dBm
“1101” -40.4 dBm
“1110”  —-40.1 dBm
“1111” -39.8 dBm

Reg17, 0x11 for Channel#1/ Reg24, 0x18 for Channel#2/ Reg31, 0x1F for Channel#3/ Reg38, 0x26 for Channel#4

RF power gain in manual mode (if RF# AGC MD = “0”):

L1 band L2/L.3/L5 band S band
D7-D4  |RF#_Gain<3:0> “0000” 2.35dB 1.45 dB 2.55dB “1111”
with step of 0.95 dB
“11117 16.6 dB 15.7 dB 16.8 dB
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Bit Name Description Default
number
D3-D2 |Unused Unused “00”
IFA coarse power gain value in manual mode (IFA# AGC MD
="0"):
“00000” 9.65 dB
“00010” 12.73 dB
“00101” 18.88 dB
“01000” 24.93 dB
“01011” 30.89 dB w1
DI-D0 |[IFA# ManGC<4:3> “01110” 35.64 dB 01
“10001” 41.79 dB
“10100” 47.55dB
“10111” 52.19dB
“11010” 58.17 dB
“11101” 64.20 dB
“11111” 67.96 dB
Reg18, 0x12 for Channel#1 / Reg25, 0x19 for Channel#2 / Reg32, 0x20 Channel#3 / Reg39, 0x27 for Channel#4
D7-DS5 |IFA# ManGC<2:0>  |Continue. Refer to Regl7<D1-D0> “111”
. IF AGC digital detector threshold
IFA fine power gain value ) . .
in manual mode (if ﬁ;;; szlé\ga\ﬁ]?%n‘z‘t} ,(,;f&
IFA# AGC_MD = “0"): (IFA# OT = “17):
“00000” —1.04 dB “00000” 0.2%
“00010” -0.79 dB
“00100” -0.53 dB “00100” 15.1%
“00110” —0.28 dB
“01000” —0.03 dB “01001” 27.8%
“01010” 0.23dB “01010” 30.3%
D4-D0 |IFA# Gain<4:0> “01100” 0.48 dB “01011” 32.4% “01010”
“01110” 0.73 dB “01100” 34.5%
“10000” 0.99 dB “01111” 41.0%
“10010” 1.24 dB “10000” 43.2%
“10100” 1.49 dB
“10110” 1.74 dB “10011” 49.8%
“11000” 1.99 dB
“11010” 2.25dB “11000” 60.8%
“11100” 2.50dB “11001” not valid range
“11110” 2.75dB not valid range
“11111” 2.75dB “11111” not valid range
Reg19, 0x13 for Channel#1 / Reg26, 0x1A for Channel#2 / Reg33, 0x21 for Channel#3 / Reg40, 0x28 for Channel#4
D7-D5 |Unused Unused “000”
ADC output type (if IFA# OT = “1"):
D4 IFA# ADC _LVDS “0” CMOS “0”
“1” LVDS
ADC clocking type (if IFA# OT =“1"):
D3-D2 [[FA# ADC Clk<1:0> :OX’:’ asygchronous (for IFA# ADC LVDS =“0" only) «“10”
- - 10 by rising edge
“11” by falling edge
ADC output logic-level high ADC output current if
(if IFA# OT =“1” and IFA# OT =“1" and
IFA# ADC LVDS =“0"): IFA# ADC LVDS=*“1”
Vee>2.85V: Ve <2.85V: |(ECO=0/ECO=1): s
DI=DO[IFA%_ADC_OL<L:0> g 1 gy 1.8V 1.8 mA / 1.0mA 10
“01” 24V 1.8V 2.6 mA/1.5mA
“10” 2.7V 1.8V 3.5mA/2.0mA
“11” ext. (Vo) ext. (Vo) 4.4 mA/2.5mA
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44.2.5. PLL SETTINGS AND STATUS
— PLL enable
— Frequency band
— N-divider ratio (10 bits)
— R-divider ratio (4 bits)
— PLL tuning system execute
— Status (VCO input voltage comparator, lock indicator)
Bit Name Description Default
number
Reg41, 0x29
D7-D3  |Unused Unused “00000”
PLL “A” frequency band:
LO_source=*0" LO_source=*1”
“00”  L2/L3/L5 L2/L3/LS
“01” LI L1
D2-D1 |PLL_A Band<1:0> “10” S L2/L3/LS for ch#2 (Galileo) “01”
“11”  unused S for ch#1 + L2 for ch#2 (NavIC)
Note: If LO source="“1"” and PLL A Band<1:0>=“10", then
PLL B Band<1:0> = “10” must be selected. Other states of
PLL B Band<1:0> are forbidden.
PLL “A” enable:
DO PLL A EN “0” disabled “1”
“1” enabled
Reg42, 0x2A
PLL “A” N-divider ratio (refer to formula in section 7.2 for Fro
calculation):
D7-D0 |NDIV_R A<8:1> “000001000” 8 “01001111”
with step of 1
“111111111” 511
Reg43, 0x2B
D7 NDIV R A<0> Continue. Refer to Regd42<D7-D0>. “1”
PLL “A” R-divider ratio (refer to formula in section 7.3 for Fro
calculation):
D6-D3 [RDIV_R A<3:0> “0001” 1 “0001”
with step of 1
“1111~ 15
Halving the step of PLL “A” Fyo (refer to formula in section 7.3
for Fo calculation): s
D2 NDIV_R_A EXT «” disabled 0
“1” enabled
Dl Unused Unused “0”
PLL “A” tuning system execute:
DO PLL EXE A “0” finished “0”
717 start (reset to “0” automatically when finished)
Regdd, 0x2C
D7-D3 |Unused Unused “00000”
PLL “A” VCO input voltage indication:
“00”  wvalid
VeoA_CVL «1» upper threshold exceeded (oscillation frequency is too
D2-Dl1 low) -
“10” lower threshold exceeded (oscillation frequency is too
VcoA CVH high)
“11”  unused
PLL “A” lock indicator:
DO PLL LI A “0” not locked -
“1” locked
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Bit Name Description Default
number
Reg45, 0x2D
D7-D3 |Unused Unused “00000”
PLL “B” frequency band (if LO_source="1"):
“00”  L2/L3/L5
“01” LI
. “10” LI for ch#3 + L3&LS5 for ch#1&4 (Galileo) ».
D2-DIPLL_B_Band<l:0> )\ [} for ch#3 + L3/L5 for ch#4 (NavIC) 00
Note: If LO_source="1” and PLL_B Band<1:0>=*“10", then
PLL A Band<1:0>=“10" must be selected. Other states of
PLL A Band<l1:0> are forbidden.
PLL “B” enable:
DO PLL B _EN “0” disabled “1”
“1” enabled
Reg46, 0x2E
PLL “B” N-divider ratio (refer to formula in section 7.2 for Fro
calculation):
D7-D0 |NDIV_R B<8:1> “000001000” 8 “o1111011”
with step of 1
“111111111” 511
Regd7, 0x2F
D7 NDIV R B<0> Continue. Refer to Regd6<D7-D0>. “1”
PLL “B” R-divider ratio (refer to formula in section 7.2 for Fio
calculation):
D6-D3 |RDIV_R B<3:0> “0001” 1 “0010”
with step of 1
“1111~ 15
Halving the step of PLL “B” Fro (refer to formula in section 7.3
for Fro calculation): I
D2 NDIV_R B _EXT «0” disabled 0
“1” enabled
Dl Unused Unused “0”
PLL “B” tuning system execute:
DO PLL EXE B “0” finished “0”
”1” start (reset to “0” automatically when finished)
Reg48, 0x30
D7-D3 |Unused Unused “00000”
PLL “B” VCO input voltage indication:
“00”  wvalid
0B & «01” upper threshold exceeded (oscillation frequency is too
D2-D1 low) -
“10” lower threshold exceeded (oscillation frequency is too
VcoB CVH high)
“11”  unused
PLL “B” lock indicator:
DO PLL LI B “0” not locked -
“1” locked
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5. OPERATING CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS

Supply voltage -03...+3.6V
Maximum input signal level +10 dBm
Input pin voltage -0.3... 3.6V
Storage temperature —55...+125 °C
Soldering temperature +260 °C
Electrostatic discharge rating (JESD78D Class II, Level A):

= HBM (pins 5, 18, 27, 84) 0.5kV

= HBM (pins 14, 34, 40, 41, 48, 49, 55, 56, 62, 63,70, 71, 75-79) 1kV

=  HBM (except pins 5, 14, 18, 27, 34, 40, 41, 48, 49, 55, 56, 62, 63, 70, 71, 75-79, 84) 2kV

5.1. DC ELECTRICAL CHARACTERISTICS

The values of electrical characteristics are specified for Vo, = 1.71 V to 3.6 V, Ta= —40...+85°C. Typical values are at V.. = 3.0 V, Ty=+25°C,
unless otherwise specified.

Parameter Symbol Condition . alue Unit
min typ. max
Supply voltage Vce — 1.71 — 3.6 \%
Current consumption lecrr Jyoe @ RY inputs - 1217 - mA
Icc spL @ splitter input = 108.8 - mA
Leakage current Shutdown mode — 0.5 - uA
Input logic-level low Vi — 0 - 0.3 \
Input logic-level high Vm = Vee—0.3 - Vee \%
Output logic-level low VoL |loap=100uA 0 - 0.3 \Y
Output logic-level high Vou  |lioap = 100uA Vee—0.3 - Vee \Y
Vee=1.71-2.85V, |Preset 1-3 - 1.8/1.7 —
ILoap = OMA/2mA | Preset 4 - Vee/Vee—0.2 —
ADC CMOS output logic- v Preset 1 - 1.8/1.7 - v
level high OMAPE Iy =2.85-3.6V, |Preset2 - 2.4/2.3 -
Ioap = OmA/2mA | Preset 3 - 2.7/2.6 —
Preset 4 - Vee/ Vee—0.2 -
ADC CMOS output logic- Vor anc [how —2mA 0 B 04 v
level low -
ADC LVDS output DC level | Vpc Lvps — — 1.25 — Vv
Preset 1 — 1.8 —
Preset 2 - 2.6 —
ADC LVDS output current Ivps  |Rioan=1000hm mA
Preset 3 - 3.5 —
Preset 4 - 4.4 —
Vel 71285y (sl - 1.2 -
Preset 4 - 0.5%Vcc -
Preset 1 — 1.8 —
IFA analog output DC level Vb Fa Prosol 2 — 20 — v
Vcc=2.85-3.6V
Preset 3 — 2.1 —
Preset 4 — 2.2 —
Vee=1.71-2.85V,  |Preset 1-3 - 1.55 -
Ver=0.45V Preset 4 — Vcece—0.25 —
Differential clock output DC Preset 1 — 1.55 -
level Voeak | s Preset 2 - 2.17 - \%
Vcc=2.85-3.6V, Preset 2 .
Vek=0.45V Preset 3 - 2.45 —
Preset 4 — Vee—0.25 —
Die temperature measurement T, _ 40 25 +125 °oC
range
Die temperature measurement AT, _ _ +5 _ °oC
accuracy

Note 1: 4 channels (2 L1 band @ PLL “A” + 2 1L.2/L3/L5 band @ PLL “B”), analog differential output, IF AGC threshold = 200mV
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5.2. AC ELECTRICAL CHARACTERISTICS

The values of electrical characteristics are specified for V. = 1.71 Vto 3.6 V, T,=—40...+85°C. Typical values are at V.. = 3.0 V, T, =+25°C,

unless otherwise specified.

Value
Parameter Symbol Condition - a Unit
min typ. max
Overall
L1 band 1530 - 1620
Input frequency range Fin L2/L3/L5 band 1150 - 1300 MHz
S band 2460 - 2530
Reference frequency (TCXO) Frer B 5 10/24.84 65 MLz
range
ferred LI band — 4.6 _
Referred to RF
inputs, Note 2 L2/L3/L5 band — 5.7 -
Noise fi NF S band - 7.9 - dB
oise ligure REN Referred to L1 band - 19.0 —
splitter input, L2/L3/L5 band = 17.6 -
Note 3 S band S 20.5 -
L1 band - -25.0 -
Referred to RF
inputs, Note 4 L2/L3/L5 band - -24.0 -
S band — -23.0 -
L1 band — -39.0 -
1 dB compression point Pidg rF N iﬁgeﬁi’:{; L2/L3/L5 band - -35.0 - dBm
S band - -35.0 -
Referred to L1 band — -21.0 —
splitter input, L2/L3/L5 band - -21.0 -
Note 6 S band — -23.0 —
L1 band — 87.3 —
Referred o RF 17513/ Sband | — 86.4 -
1nputs S band 87 5
. an — . —
Total power gain Gmax ¥ 1 band — 713 — dB
eterred to
splitter input L2/L3/L5 band — 70.4 -
S band — 71.5 —
Channel isolation Chiso - - 50 - dB
RF AGC range AGRF Referred to RF inputs - 14.25 — dB
IF AGC range AGir - - 62.1 - dB
G time delav fipple* e Fir = 3 — 9MHz, Fy 1ok = 18 MHz - <25 -
roup tifhe delay Tippie 9P R =6 18MHz Fuy or =25 MHz | — <17 - s
Splitter &MIX
Rix k= 50 Ohm, L1 band — 0.6 —
Splitter&Mixer power gain GspL Rour re= L2/L3/L5 band - -0.3 - dB
2kOhm S band
an, - 0.8 -
Image rejection IR - - 35 - dB
Without L1 band — 2.7 —
Splitter input VSWR VSWRgpr, N |matching circuit [L2/L3/L5 band - 2.6 — -
@S00hm I band - 2.0 -
Preamp&MIX
RE (P &Mi - L1 band — 16.6 -
o (errezrirlllp ixer) max GwmaX RF ggﬁf;:sgfgﬁl L2/L3/L5 band — 15.7 — dB
power g - S band - 16.8 —
RE (P &Mi . L1 band — 2.35 -
. (Preamp&Mixer) min power G re g,w = _5;)1?(1)111111 L2/L3/L5 band — 145 — dB
galn - OUT_RF — m
S band - 2.55 -
Preamp gain step Gstep mix  |Referred to RF inputs — 0.95 — dB
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Val
Parameter Symbol Condition : e Unit
min typ. max
Image rejection IR - — 35 - dB
With matching L1 band — 1.5 _
Preamplifier input VSWR VSWRgr N |circuit @ 50 |L2/L3/L5 band - 2.0 _ _
~ |Ohm
S band - 1.5 -
LPF&IFA
Output frequency range Fir Tunable 3 - 33 MHz
LPF 3dB cut-off frequency Feu tpr | Tunable, relative to 8 MHz 11 - 33 MHz
IF (LPF&IFA) max power gain Gmax F |Rov /=2kOhm, Rour =200 Ohm - 70.7 - dB
IF (LPF&IFA) min power gain Guiv I [Rivr=2kOhm, Rour r=200 Ohm - 8.6 — dB
Sinusoidal/noise signal peak-to- Preset 1 _ 200/470 -
peak voltage at the differential Vm Note 7 mVp-p
linear outputs Preset2 - 400/980 -
Output resistance Rout Analog differential output - 200 — Ohm
ADC
Resolution Rapc - - 2 - bit
Vee=1.71-2.85V, Preset 1-3 — 1.8/1.7 —
I.oap = OmA/2mA  |Preset 4 — Vee/Vee—0.2 —
ADC CMOS output logic-level v Preset 1 = 1.8/1.7 - v
high OH_ADC Vec=2.85-3.6V, Preset 2 = 2.4/2.3 —
Loap = 0mA/2mA  |Preset 3 — 2.7/2.6 —
Preset 4 — Ve /Vee—0.2 —
Preset 1 - 1.8 -
Rioap= 1000hm Preset 2 — 2.6 -
ADC LVDS output current ILvps Prosel 3 - 35 - mA
Preset 4 - 4.4 _
Synthesizer
Reference frequency (TCXO) Frer — 5 10/24.84 65 MHz
p Sine or triangle |Vcc=1.71-2.85V 0.6 1 1.6
Reference input level REFN wave V28536V 06 1 2 Vp-p
L1 band 1450 — 1650
LO frequency range Fro 12,13, L5 band 1140 - 1300 MHz
S band 2280 — 2600
VCO #1 2900 - 3300
VCO frequency range Fvco NCO 2 2730 — 2600 MHz
VCO to PFD frequ.ency integer- N 3 16 B 1023 B
valued division ratio
VCOto CLK frequency C Multiple of 2 32 - 126 -
integer-valued division ratio
Reference frequency (TCXO) to
PFD frequency integer-valued R - 1 - 15 -
division ratio
Reference frequency (TCXO) to
CLK frequency integer-valued T - 1 - 8 -
division ratio
Ferp= 24.84 MHz, |@100 kHz - TBD -
FLo=1589.76 MHz || MHz _ -120.0 —
Fren= 8.28 MHz, @100 kHz — TBD —
FLo=1233.72MHz |»1 MH _ -120.0 —
LO phase noise PNLo @ - dBc/Hz
Feep= 10 MHz, @100 kHz - -95.5 -
FLo= 1590 MHz @1 MHz _ -120.7 _
Foro= 5 MHz, @100 kHz - -97.8 -
Fio=1235MHz  |@1 MHz - -124.2 -
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Val
Parameter Symbol Condition : e Unit
min typ. max
: Frep= 10 MHz, @100 kHz — -96.8 -
LO phase noise PNio th) 2480 MLz @1 Miz — 1533 — dBc/Hz
LO RMS jitter Jrms Integrated BW = 25 MHz - 3.5 - ps
Fio = 1589.76 MHz 25.641 - 99.36
Fro = 1233.72 MHz 19.899 - 77.107
Clock frequency range Fox  |Fro=159 MHz 25.645 - 99.375 | MHz
(tunable) Fro = 1240 MHz or 20 775
FLo =2480 MHz y )
TCXO pass-through mode 5 — 65
Diff clock mode ~ |Preset 1 - 230/460 =
R 200/-.. Oh Preset 2 - 340/690 — v
=200/-- Ohm, m
Foes SOMHy, | |Preset3 ~ | 4501920 - pp
Peak-to-peak voltage at the v Cioaa < 10pF Presct 4 - 560/1130 -
differential clock outputs CLK Preset 1 = 350 -
LVDS mode Preset 2 3 525 - v
m
Rioap=1000hm  |Preset3 - 700 - pp
Preset 4 — 875 —
Vec=1.71-2.85V, " |preset 1-3 = 1.8 -
FCLK< SOMHZ,
Cload < 5pF Preset 4 - Vce -
Output logic-level high at v Preset 1 - 1.8 - v
CMOS clock output OHCLE |\Ve=2.85-3.6V,  preset 2 - 2.4 -
FCLK< SOMHZ,
Cloa < SpF Preset 3 — 2.7 —
Preset 4 - Vce -
Output logic-level low at
CMOS clock output Vo cix B 0 - 0.2 v
PFD frequency range Femp - 2 10/24.84 65 MHz
Notes:

* Guaranteed by simulation

Note 2: RFAGC = max gain, [IFAGC gain > 30 dB

Note 3: IFAGC gain > 30 dB

Note 4: RFAGC = min gain, IFAGC = min gain
Note 5: RFAGC = max gain, [IFAGC = min gain

Note 6: IFAGC = min gain

Note 7: RMS value measured. Vppin= Virms*2V2; Vp-p noise = Vrms ¥6.6
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6. TYPICAL CHARACTERISTICS
Will be added.

6.1. TYPICAL S11 PARAMETERS
Will be added.
6.2. 1BIS MODEL

Will be added.
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7. APPLICATION NOTES

Some tricks or not obvious actions as well as configuration examples are described in this
section.

7.1.  REFERENCE FREQUENCY (TCXO) CONFIGURATION AND
START UP PROCEDURE

After power up NT1068.2 assumes feeding with 10MHz TCXO signal and wakes up in the
active mode. PLLs are supposed to be locked after 1 ms and generally chip is ready for operation
in the following configuration:
— PLL “A” is set to L1 band and feeds Channel#1 and Channel#2 with LO = 1590 MHz
— PLL “B” is set to L2/L3/L5 band and feeds Channel#3 and Channel#4 with LO = 1235
MHz
— Channel#1 down converts lower sideband (i.e. L1 GPS/Galileo/BeiDou/QZSS)
— Channel#2 down converts upper sideband (i.e. L1 GLONASS)
— Channel#3 down converts upper sideband (i.e. L2 GLONASS)
— Channel#4 down converts lower sideband (i.e. L2 GPS/QZSS)
— All channels are set to analog differential output data interface, RF GC system in manual
mode (@ max gain, [F GC system in auto mode
— PLL “A” and PLL “B” tuning systems were executed
— 53 MHz CLK of differential type is pushed out

IF another TCXO is used, some actions should be performed in order to make NT1068.2 perform
properly. Execution sequence is important and described below:
— set Reg3 D[7-1] to desired TCXO frequency (select frequency range to which TCXO
frequency belongs)
— perform PLL “A” and PLL “B” (if intended to use) reconfiguration according to sections
7.3 and 7.4 to get desired LO frequency
Reference frequency indicator shows whether TCXO is connected to NT1068.2 (Reg7 D[5] =
“0”) or not (Reg7 D[5] =“17).

7.2. FREQUENCY BAND SELECTION

To work with specific configurations, select desired frequency bands for PLL “A” and “B”
according to guidelines given below:
— to downconvert signals of S+L2 bands with single PLL:

o write “11” to Reg4l D[2-1] — PLL “A” will be set to feed Channel#1 with LO
signal of S band (e.g. 2480MHz) and Channel#2 with LO signal of L2 band (e.g.
1240MHz)

— to downconvert signals of L1+L3/L5 bands with single PLL:

o write “11” to Reg45 D[2-1] — PLL “B” will be set to feed Channel#3 with LO signal
of L1 band (e.g. 1590MHz) and Channel#4 with LO signal of L3/L5 band (e.g.
1192.5MHz)

— to downconvert signals of L1+L3+L5 bands with single PLL:

o write “10” to Reg45 D[2-1] — PLL “B” will be set to feed Channel#3 with LO signal
of L1 band (e.g. 1590MHz); Channel#1 and Channel#4 with LO signals of L3+L5
band (e.g. 1192.5MHz)

— to acquire signals E6 and E1+E5a+E5b with single chip:
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o write “10” to Reg41 D[2-1] — PLL “A” will be set to feed only Channel#2 with LO
signal of E6 band (e.g. 1260MHz)

o write “10” to Reg45 D[2-1] — PLL “B” will be set to feed Channel#3 with LO signal
of L1 band (e.g. 1590MHz); Channel#1 and Channel#4 with LO signals of L3+L5
band (e.g. 1192.5MHz)

After frequency bands are selected, refer to next section to calculate Fro and divider ratio values.

7.3. PLL “A”/ PLL “B” RECONFIGURATION

In order to reconfigure PLL following procedure is recommended:
— for operating in L2/L3/L5 or L1 band (Reg41 D[2-1] is set to “00”, “01” or “10” / Reg45
D[2-1] is set to “00” or “017):
o using the formula: Fip ; = N*FR# choose N and R

o write N value to Reg42/Regd6 D[7-0] + Reg43/Regd7 D[ 7]
o write R value to Reg43/Regd7 D[6-3]
o execute tuning procedure — Reg43/Regd7 D[0]

— for operating in “S for ch#1 + L2 for ch#2” mode (Reg41 D[2-1] is set to “11”):

2«N*Frcxo __ N«Frcxo

o using the formula: F o ¢ = and Fip 1, = —vann choose common /N and

R for PLL “A”
o write N value to Reg42 D[7-0] + Reg43 DI[7]
o write R value to Reg43 D[6-3]
o execute tuning procedure — Reg43 D[0]

— for operating in “L1 for ch#3 + L3&L5 for ch#1&4” or “L1 for ch#3 + L3/L5 for ch#4”
modes (Reg45 D[2-1] is set to “10” or “117):

_ N+Frcxo 6xN+Frcxo

choose common N
8%R

o using the formula: Fyp ;4

and R for PLL “B”
o write N value to Reg46 D[7-0] 4+ Regd7 D[7]
o write R value to Reg47 D[6-3]
o execute tuning procedure — Reg47 D[0]

and Fpg 3 /L5 =

In PLL “A” only mode (Reg2 D[1-0] is set to “01” or “10”) it is recommended to set
Regdl D[2-1] to “00” or “01” and reconfigure PLL “A” according to the sequence given above
if needed.

To halve Fro step without changing Fprp, use the following formula to calculate N, n and R
values, where n is Reg43/Regd7 D[2]:

_ F . = @Ntn)+Frexo
LO_L =R
2x(2xN+n)*Frcxo (2+*N+n)*Frcxo
— F = and F =
LO_S 2R LO_L2 %R
(2xN+n)*Frcxo 6x(2*N+n)*Frcxo
F =————""and F =
LO_L1 2+R LO_L3/L5 2%8%R

7.4. SINGLE LO SOURCE CONFIGURATION

In order to switch to single LO mode following actions are to perform:
— set Reg3 D[0] to “0” to feed all mixers from PLL “A”
— turn off PLL “B” by setting Reg45 D|[0] to “0”
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— for feeding channels with L2/L3/L5 or L1-band LO (Reg41 D[2-1] is set to “00” or “01”):

. Nx*F:
o using the formula: F, , = % choose Vand R

o write N value to Reg42 D[7-0] + Reg43 D[7]
o write R value to Reg43 D[6-3]
o execute tuning procedure — Reg43 D[0]
— for feeding all channels with S-band LO (Reg41 D[2-1] is set to “10”):

. 2xN=*F
o using the formula: F;y s = ——%% choose N and R

o write N value to Reg42 D[7-0] + Reg43 DI[7]
o write R value to Reg43 D[6-3]
o execute tuning procedure — Reg43 D[0]

7.5. POWER SUPPLY OPTIONS

Specified range of supply voltage is from 1.8V +5% to 3.3V £10%. There is supply voltage level
indicator showing that it is higher than 2.85V (Reg7 D[3]=0") or lower (Reg7 D[3]=*1").

Supply voltage higher than 2.85V must be applied to common pin IC_VCC (pin #36 of the
QFNS88 package).

If supply voltage 1s 1.8V +5%:
— set Reg2 D[4]=“0" to apply 1.8V to common pin IC_VCC;
— set Reg2 D[4] =*1" to apply 1.8V directly to each block.

When high performance is not needed (e.g. for tracking mode) NT1068.2 can be ‘on-fly’
switched to ECO mode by setting Reg2 D[2] = “1” to reduce power consumption. Some
parameters will degrade, please refer to section 5.

7.6. SUPPLY VOLTAGE MONITORING AND SOFTWARE RESET

Supply voltage failure indicator (SVFI) is intended to inform about occurred supply voltage reset
that led to registers reset to default values. SVFI is available in Reg7 D[2] and is in “0” state by
default. In order to work with SVFI perform the following actions:
— write “1” to Reg7 D[2];
— permit SVFI as AOK’s component — write “1” to Reg6 D[6].
If during the operation AOK is “0”, check SVFI state:
— if SVFl s fail (Reg7 D[2] is “0”), i.e. registers were reset to default states:
o write desired configuration file to IC;
o execute PLLs tuning procedure — Reg43/Regd7 D[0];
o write “1” to Reg7 D[2];
o permit SVFI as AOK’s component — write “1” to Reg6 D[6];
— if SVFlis valid (Reg7 D[2] is “17):
o perform software reset — write “1” to Reg2 D3], i.e. registers will be reset to
default states;
finish software reset — write “0” to Reg2 D[3];
write desired configuration file to IC;
execute PLLs tuning procedure — Reg43/Regd7 D[0];
write “1” to Reg7 D[2];
permit SVFI as AOK’s component — write “1” to Reg6 D[6].

0O O O O O
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7.7. SPLITTER CONFIGURATION

Internal 1-to-n RF splitter (n=1,2,3,4) with configurable channel combination can be used along
with separate RF inputs for other channels. In order to work with splitter input, enable desired
channels (write “1” to Reg 13 D[0] for Channel#1 / Reg20 D[0] for Channel#2 / Reg27 D[0] for
Channel#3 / Reg34 D[0] for Channel#4) and select splitter mode for each channel dedicated to
splitter input (write “1” to Reg 13 D[2] for Channel#1 / Reg20 D[2] for Channel#2 / Reg27 D[2]
for Channel#3 / Reg34 D[2] for Channel#4). Enabled channels that are not set to splitter mode
can be supplied with RF signal via RF# _IN pins.

7.8. RF AGC CONFIGURATION

RF GC system of NT1068.2 starts in the manual operation mode. You can change RF gain value
manually by setting corresponding value with Regl7 D[7-4] for Channel#1 / Reg24 D[7-4] for
Channel#2 / Reg31 D|7-4] for Channel#3 / Reg38 D|7-4] for Channel#4.

Actual RF power detector status is available at Reg9 D[5-4] in both manual and automatic
modes. Reg9 D[5] indicates the crossing of upper threshold and Reg9 D[4] indicates the crossing
of lower one. The thresholds are corresponding to the definite level of output power of input
stage that’s why they depend on RF Gain value. The thresholds’ values in section 4.4.2.4 are
shown for max RF Gain settings (code “1111” is written to Regl7 D[7-4] for Channel#1 /
Reg24 D|7-4] for Channel#2 / Reg31 D|7-4] for Channel#3 / Reg38 D[7-4] for Channel#4). To
calculate the actual dBm-value of the threshold please use the equation:

THycr = THormax + GTyax — GTsgr,

where
THycr — actual threshold value, dBm;
TH;rmax — threshold value for max RF Gain (shown in reg description table), dBm;
GTyax - maximum RF Gain, dB.
GTsgr — actual RF Gain, chosen by settings, dB.

An upper threshold could be adjusted by Regl6 D[7-4] for Channel#1 / Reg23 D[7-4] for
Channel#2 / Reg30 D[7-4] for Channel#3 / Reg37 D[7-4] for Channel#4. A lower threshold
could be adjusted by Regl6 D[3-0] for Channel#1 / Reg23 D[3-0] for Channel#2 / Reg30 D|[3—
0] for Channel#3 / Reg37 D[3-0] for Channel#4. Power values shown in registers description
table are calculated with respect to input signal power. The upper threshold should always be
higher than lower. Also it is strongly recommended to set dBm-value of upper threshold at least
3dB higher than lower threshold to guarantee stability of RF AGC loop.

4 Input power

Regt D[5:4]="10"

Upper threshold
Reg9 D[5:4] = "00"
Lower threshold

Regd D[5:4] = "01"

Figure 7.1: RF AGC power detector status operation logic
The RF AGC thresholds can be changed in order to improve RF channel linearity by decreasing
dBm value of both thresholds (IM3 will increase since each block will operate with weaker input
signal) or to improve RF channel noise figure by increasing thresholds' dBm value (noise of
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channel blocks will be more suppressed by higher gain of input amplifier and SNR of the
receiver will be improved).

To enable automatic mode the Regl5 D[4] for Channel#1 / Reg22 D[4] for Channel#2 / Reg29
D[4] for Channel#3 / Reg36 D|[4] for Channel#4 should be switched to “1”. While automatic
mode enabled, the RF AGC system will adjust the RF gain to keep its output power between RF
AGC thresholds.

The status of RF gain control register is available at Reg9 D[3-0].

7.9. IF AGC THRESHOLD CONFIGURATION

If 400mV (w.r.t. sine wave signal) option is chosen for output peak-to peak voltage (Regl5 D[6]
for Channel#1 / Reg22 D|[6] for Channel#2 / Reg29 D[6] for Channel#3 / Reg36 D[6] for
Channel#4) it is recommended not to solder terminating 200 Ohm resistor and to write
appropriate values (“0”) to D[5] of the same registers. It will result in better linearity
performance.

7.10. 2-BIT ADC CONFIGURATION
After power up NT1068.2 is preconfigured to analog differential output data interface. However,

there is an option to set up 2-bit ADC outputs in Regl5 D[0] for Channel#1 / Reg22 D[0] for
Channel#2 / Reg29 D[ 0] for Channel#3 / Reg36 D[0] for Channel#4.

2-bit ADCs output type can be CMOS or LVDS (Regl9 D|[4] for Channel#1 / Reg26 D[4] for
Channel#2 / Reg33 D[4] for Channel#3 / Reg40 D[4 ] for Channel#4).

In CMOS mode logic-level high setting depends on supply voltage level and can be changed in
Regl9 D[1-0] for Channel#1 / Reg26 D[1-0] for Channel#2 / Reg33 D[1-0] for Channel#3 /
Reg40 D[1-0] for Channel#4.

In LVDS mode the same bits are intended to control ADC output current. In ECO mode ADC
output current on the same setting will be lower.

LVDS clock output type must be enabled when channel output data interface is 2-bit ADC and
ADC output type is LVDS. LVDS clock output peak-to-peak voltage setting must be the same as
ADC output current setting, e.g. “10” is set by default.

2-bit ADCs are able to operate in one of three modes:

— clocked by rising edge;

— clocked by falling edge;

— asynchronous (available for CMOS output only).
These modes can be set up in Regl9 D[3-2] for Channel#1 / Reg26 D[3-2] for Channel#2 /
Reg33 D[3-2] for Channel#3 / Reg40 D[3-2] for Channel#4.

For ADCs sampling frequency information, please, refer to section 7.12.
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Figure 7.2: ADC data sampling in LVDS mode

In “asynchronous” mode 2-bit ADCs act as voltage level comparators so no any clocking
applied. For example, this mode may be use full if several NT1068.2s should operate
simultaneously pushing out digitized data that can be synchronized with single clock on
correlator and processor side.

7.11. CLK FREQUENCY CONFIGURATION

CLK signal is intended for clocking all 2-bit ADCs as well as clocking external correlator
engine. It is generated from LO frequency either from PLL “A” or PLL “B” (set Regl2 D[6-5]
to “00” or “01” respectively) or is taken from TCXO (set Regl2 D[6-5] to “117).

If clock is generated from PLL “A” or “B” its frequency can be customized by procedure:
— choose CLK source by setting appropriate value to Regl2 D[6-5]
— if operating in L2/L.3/L5 or L1 band (Reg3 D[0] is set to “0” or “1” and Reg41 D[2-1] 1is
set to <007, “01” or “10” / Reg45 D[2—1] 1is set to “00” or “01”):

. F
o using the formula: Fopx = % choose C
*

o write C value to Regl1 D[4-0]
— if operating in S+L2 bands (Reg3 D[0] is set to “1” and Reg41 D[2-1] is set to “11”):
__Fro12 Fy,

o using the formula: Fpe = =222 and Fex = ﬁ choose common C

o write C value to Regl1 D[4-0]

— if operating in L1+L3/L5 bands or L1+L3+L5 (Reg3 D[0] is set to “1” and Reg45 D[2-1]
is set to “10” or “11”):

o using the formula: Fp;; = FLzz-CLl

o write C value to Regl1 D[4-0]
— if operating in S band (Reg3 D[0] is set to “0” and Reg41 D[2-1] is set to “10”):

. F
o using the formula: F , = if&s choose C

o write Cvalue to Regl 1 D[4-0]

2xF1o 13/Ls
and Frp e = —2815 choose common C
3*xC

To halve Fcrk step without changing Fro, use the following formula to calculate C and ¢ values,
where ¢ is Regl1 D[5]:

~ Feug = 722k

2xC+c
- Feok = I;];(C) :; and Ferx = Z*ZL*%JL::/LS
o =22
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If clock is taken from TCXO (Regl2 D[6-5] is set to “11”) it can be divided by 2, 4 or 8 (refer to
Regl1 D[7-6] to select divider ratio value).

If Reg3 D[0] is set to “0” PLL “B” will be available only for generating CLK frequency.

If channel output data interface is analog or ADC is in asynchronous mode, CLK output can be
disabled by setting Regl2 D[6-5] to “10”.

7.12. CLK OUTPUT TYPE USAGE

Differential clock output type is set by default, its peak-to-peak voltage can be changed in Regl2
D[3-2], DC level — in Regl12 D[1-0] (depends on supply voltage level).

Besides differential, CMOS and LVDS clock output types are available.

In order to select CMOS clock output type, set Regl2 D[4] = “0”. Logic-level high can be
changed in Reg12 D[1-0] (depends on supply voltage level).

In order to select LVDS clock output type, set Regl2 D[7] = “1” and refer to Regl2 D[3-2] to
change peak-to-peak voltage. In ECO mode peak-to-peak voltage on the same setting will be
lower.

LVDS clock output type must be enabled when channel output data interface is 2-bit ADC and
ADC output type is LVDS (Regl5 D[0] for Channel#1 / Reg22 D[0] for Channel#2 / Reg29
D[4] for Channel#3 / Reg36 D[0] for Channel#4 is set to “1” and Regl9 D[4] for Channel#1 /
Reg26 D[4] for Channel#2 / Reg33 D[4] for Channel#3 / Reg40 D[4] for Channel#4 is set to
“1”). LVDS clock output peak-to-peak voltage setting must be the same as ADC output current
setting, e.g. “10” is set by default.

Choosing frequency plan, clock frequency, its output type and amplitude, pay attention to
appearing of interferences at the LNA# IN pins and then down converting to IF band. These
interferences are caused by CLK signal harmonics and allocated frequencies can be calculated as
Figm = N *x Ferpe, N = 1,2,3,4 ...

7.13. TEMPERATURE MEASUREMENT PROCEDURE

Two modes of temperature modes are available: single and continuous (Reg5 D[1]). In single
mode the measurement is done once upon request to Reg5 D[0] by setting “1”” and result will be
stored in Reg7 D[1-0] + Reg8 D[7-0] after procedure is finished (auto reset to “0” in Reg5 D[0]
indicates this) until next execution. One temperature measurement procedure time is up to 17 ms.
To enter in continuous mode set Reg5 D[ 1] to “1” first then execute with Reg5 D[0]. In this case
embedded temperature sensor periodically runs the measurement procedure and only the latest
result is stored in Reg7 D[1-0] + Reg& D[7-0]. In order to stop continuous execution Reg5 D[ 1]
should be set to “0”.
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7.14. OPERATION EXAMPLES
7.14.1. CONFIGURATION SET #1

FLO#3 PLL "B" FLO#1PLL "A"

Channel#3  34n l 157§'4i1 1590 MHz 2480 MHz {39 Channel#1
‘ ‘ : : : : : i

: : : EA : :

1561,098
: AR ETABLAL Y S flete g 5 290
L1 : m/ 1 x s
s e e 7 R NN B X s B e e sy s | F. MHz
: : - | 142 :
24.552

1535 1540 1545 1550 1555 1560 1565 1570 1575 1580 1585 1590 41595 1600 1605 1610 1615 2480 2485 2490 2495 2500 2505

FLO#2 PLL"A"
1240 MHz

Channel#2 . 5qg +——— 12276
WA

L2

L2

S

1210 1215 1220 1225 1230 1235 1240 1245 1250 1255 1260 1265 1270 1275 1280 1285 1290 1295 1300

Channel#4: g4p —'—

L5

176.45

FLO#4 PLL"B"
1192.5 MHz

B2a

O - open access
S, M - authorized access
F - frequency division

L5-0C —— GLONASS
: 3 : 3 Galileo
1 { . } : . i —=F, MHz

: : 27 | BeiDou | o
: L 46.38 - NaviC C - code division
: i 20.46 Qzss

1150 1155 1160 1165 1170 1175 1180 1185 1190 1195 1200 1205 41210 1215 1220

General settings:

Reference frequency (TCXO)

LO source

CLK settings:

CLK frequency source
CLK frequency

CLK output type

CLK output amplitude
Channel settings:
Ch#1 GNSS

Ch#2 GNSS
Ch#3 GNSS
Ch#4 GNSS

Ch#1 IF passband
Ch#2 IF passband
Ch#3 IF passband
Ch#4 IF passband
Output data interface
GC mode

IF AGC threshold

ADC output logic-level high

ADC type

PLL settings:
FLo#1 PLL “A”
FLo#2 PLL “A”
FLo#3 PLL “B”
FLo#4 PLL “B”

Please, open attachment of this datasheet to download->

10 MHz
PLL “A” for ch#1, ch#2
PLL “B” for ch#3, ch#4

PLL “A”
68.9 MHz
Differential
0.45V

Upper sideband

(NavIC S, BeiDou Bs)

Lower sideband

(GPS L2, QZSS L2)

Lower sideband

(GPS L1, QZSS L1, Galileo E1, BeiDou B1)
Lower sideband

(GPS L5, GLONASS L5, Galileo E5a, QZSS L5, BeiDou B2a, NavIC L5)
22 MHz

20 MHz

33 MHz

27 MHz

Analog differential

RF manual + IF auto

200mV

2480 MHz
1240 MHz
1590 MHz
1192.5 MHz

“NT1068_2_ ConfigSet#1”*

*configuration file may be also uploaded to NT1068.2 under GUI if renamed to .hex
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7.14.2. CONFIGURATION SET #2

L1

FLO#3PLL"B"  Channel#3 FLO#1 PLL"A"
1590 MHz '/m _mng o e 2480 MHz : —1-3ag Channel#1
17 1° oor : '
| I il s  2492.028
LI 1T \
i t t t f f || f j‘_m;z' f f ST ! F, MHz

1535 1540 1545 1550 1555 1560 1565 1570 1575 1580 1585 1590 1595 1600 1605 1610 1615 2480 2485 2490 2495 2500 2505
FLO#2 PLL"A"

1240 MHz 1246

L2

——+tgqg . Channel#2
J ] :

-7 o | +6L2-0F f

1210 1215 1220 1225 1230 1235 1240 1245 1250 1255 1260 1265 1270 1275

1176,45

Channel#4: g4p —’—
: \ 1

L5
L5 . E5a

FLO#4 PLL"B"
1192.5 MHz

B2a
L5-0C
L5

i i
14.322 !
16.38 -
20.46

1

F, MHz

1150 1155 1160 1165 1170 1175 1180 1185 1190 1195 1200 1205 1210 1215 1220

General settings:
Reference frequency (TCXO)
LO source

CLK settings:

CLK frequency source
CLK frequency

CLK output type

CLK output amplitude
Channel settings:

Ch#1 GNSS

Ch#2 GNSS
Ch#3 GNSS
Ch#4 GNSS

Ch#1 IF passband
Ch#2 IF passband
Ch#3 IF passband
Ch#4 IF passband
Output data interface
GC mode

IF AGC threshold
ADC output logic-level high
ADC type

PLL settings:

FrLo#1 PLL “A”
FrLo#2 PLL “A”
FLo#3 PLL “B”
FLo#4 PLL “B”

Please, open attachment of this datasheet to download->

10 MHz
PLL “A” for ch#1, ch#2
PLL “B” for ch#3, ch#4

PLL “A”
62 MHz
Differential
0.45V

Upper sideband
(NavIC S, BeiDou Bs)
Upper sideband
(GLONASS L2)
Upper sideband
(GLONASS L1)
Lower sideband

F, MHz

1280 1285 1290 1295 1300

—— GLONASS

O - open access
— GPS

N S, M - authorized access

" Callso F-fr division
— Bepoy [ -freauencydvisio
A NaviC - code division
—  QZss

(GPS L5, GLONASS L5, Galileo E5a, QZSS L5, BeiDou B2a, NavIC L5)

22 MHz

20 MHz

20 MHz

27 MHz

Analog differential
RF manual + IF auto
200mV

2480 MHz
1240 MHz
1590 MHz
1192.5 MHz

*configuration file may be also uploaded to NT1068.2 under GUI if renamed to .hex

“NT1068_2_ ConfigSet#2”*
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7.14.3. CONFIGURATION SET #3

Channel#3 SdB<l

L1:

FLO#3 PLL "B"
15?|5.42 _ 1590 MHz
L1
E1:
i

B1-C.

‘ ! T : F, MHz
‘ . 14.322 : ‘

24.552

1535 1540 1545 1550 15655 1560 1565 1570 1575 1680 1585 1590 1585 1600 1605 1610 1615

L2:

FLO#2 PLL"A"

1260 MHz 1278.76

Channel#2

E6 —348

LEX

E6-A E6-A
1268.52 1288.98

[ 123" | To.zs’ | T 10.23" I —F, MHz

1210 1216 1220 1226 1230 1235 1240 1245 1250 1255 1260 1265 1270 1275 1280 1285 12980 1295 1300

FLO¥184 PLL"B"

aas 1176.45 ~ MY25MHz 4201743 1209.78 -
Channel#4 ‘ | :323 : : ’/.Channelm GLONASS
- L5 L5-0¢ L
L5: £ :L5 3 2: L3 : G(:riI:n g, n:l-)::l::?zsesd access
S B g - ey S T e St
i 20.45 = : LT 04 __ qzss
1150 1155 1160 1165 1170 1175 1180 1185 1190 1195 1200 1205 1210 12156 1220
General settings:
Reference frequency (TCXO) 10 MHz
LO source PLL “A” for ch#2
PLL “B” for ch#1, ch#3, ch#4
CLK settings:
CLK frequency source PLL “A”
CLK frequency 70 MHz
CLK output type Differential
CLK output amplitude 0.45V
Channel settings:
Ch#1 GNSS Upper sideband
(GLONASS L3, Galileo E5b, BeiDou B2b)
Ch#2 GNSS Upper sideband
(Galileo E6 and E6-A, QZSS LEX)
Ch#3 GNSS Lower sideband
(GPS L1, QZSS L1, Galileo E1, BeiDou B1-C)
Ch#4 GNSS Lower sideband
(GPS L5, GLONASS L5, Galileo E5a, QZSS LS5, BeiDou B2a, NavIC L5)
Ch#1 IF passband 30 MHz
Ch#2 IF passband 33 MHz
Ch#3 IF passband 31 MHz
Ch#4 IF passband 27 MHz
Output data interface Analog differential
GC mode RF manual + IF auto
IF AGC threshold 200mV
ADC output logic-level high -
ADC type -
PLL settings:
Fro#1 PLL “A” 1192.5 MHz
FrLo#2 PLL “A” 1260 MHz
FLo#3 PLL “B” 1590 MHz
FrLo#4 PLL “B” 1192.5 MHz

Please, open attachment of this datasheet to download->

“NT1068_2_ConfigSet#3”*

*configuration file may be also uploaded to NT1068.2 under GUI if renamed to .hex
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7.14.4. CONFIGURATION SET #4

General settings:

Reference frequency (TCXO)
LO source

CLK settings:

CLK frequency source

CLK frequency

CLK output type

CLK output amplitude
Channel settings:

Ch#1 GNSS

Ch#2 GNSS
Ch#3 GNSS
Ch#4 GNSS

Ch#1 IF passband
Ch#2 IF passband
Ch#3 IF passband
Ch#4 IF passband
Output data interface
GC mode

IF AGC threshold
ADC output logic-level high
ADC type

PLL settings:

FLo PLL “A”

Please, open attachment of this datasheet to download->

FLOPLL "A"

2480 MHz /

8
Bs

Channels#1,2,3,4

2492.028

e ‘ F. MHz

2480 2485 2490 2495 2500 2505

—— GLONASS
GPS
Galileo
BeiDou
NaviC
QZSs

10 MHz
PLL “A” for all channels

PLL “A”
47.7 MHz
Differential
0.45V

Upper sideband
(NavIC S, BeiDou Bs)
Upper sideband
(NavIC S, BeiDou Bs)
Upper sideband
(NavIC S, BeiDou Bs)
Upper sideband
(NavIC S, BeiDou Bs)
22 MHz

22 MHz

22 MHz

22 MHz

Analog differential
RF manual + IF auto
200mV

2480 MHz
“NT1068_2_ ConfigSet#4”*

*configuration file may be also uploaded to NT1068.2 under GUI if renamed to .hex

O - open access

S, M - authorized access
F - frequency division

C - code division
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7.14.5. CONFIGURATION SET #5

L1

FLOPLL"A"
Channel#1 345 | 157?'42L1 . 1590 MHz mng .| s Channeli2
. i = + 1 /
EA : "\ I~ Acior
pets \" : ‘H f\
} i i ; | | [ l | ‘ "
! ! ! 12048 ! ! o2z ' '

14.322

24.552

1535 1540 1545 1550 1555 1560 1565 1570 1575 1580 1585 1590 1595 1600 1605 1610 1615

FLO PLL "B"
Channel#4 | g4g —!— d 227'6 1238 MHZLE-OF 7;243—?#3!,3 Channel#;i
™N D2 \‘ I e
I i
[ | |
L2 \‘ H\
i*z.ms‘guzﬂ‘!‘j!“==

1210 1215 1220 1225 1230 1235 1240 1245 1250 1255 1260 1265 1270 1275 1280 1285 1290 1295 1300

General settings:
Reference frequency (TCXO)
LO source

CLK settings:

CLK frequency source
CLK frequency

CLK output type

CLK output amplitude
Channel settings:
Ch#1 GNSS

Ch#2 GNSS
Ch#3 GNSS
Ch#4 GNSS

Ch#1 IF passband
Ch#2 IF passband
Ch#3 IF passband
Ch#4 IF passband
Output data interface
GC mode

IF AGC threshold
ADC output logic-level high
ADC type

PLL settings:

FLo PLL “A”

FLo PLL “B”

Please, open attachment of this datasheet to download->

—— GLONASS
GPS
Galileo
BeiDou
NaviC
QZSs

10 MHz
PLL “A” for ch#1, ch#2
PLL “B” for ch#3, ch#4

PLL “A”
61.2 MHz
Differential
0.45V

Lower sideband

(GPS L1, QZSS L1, Galileo E1, BeiDou B1-C)
Upper sideband
(GLONASS L1)
Upper sideband
(GLONASS L2)
Lower sideband

(GPS L2, QZSS L2)
27 MHz

20 MHz

17.5 MHz

15 MHz

2-bit ADC

RF manual + IF auto
30%

Ext. (VCC)

Clocked by rising edge

1590 MHz
1235 MHz

“NT1068_2_ ConfigSet#5”*

*configuration file may be also uploaded to NT1068.2 under GUI if renamed to .hex

F, MHz

F, MHz

O - open access

S, M - authorized access
F - frequency division

C - code division
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7.14.6. CONFIGURATION SET #6

FLO PLL "A"
Channel#1 g4 157§'4i1 1590 MHz ; 160; 767:3'13 Channel#2

N . . 1 . . . = N Bl 1

E1 : ‘\ Sl {t-oF

‘ , flets  u |-
i f f f 7048 f L] 1032 § F, MHz
: 14.322 :
24.552

1535 1540 1545 1550 1555 1560 1565 1570 1575 1580 1585 1590 1595 1600 1605 1610 1615

FLO PLL "B"
| 1176.45 1190 MHz 1201.743  1209.78
3dB ; : 2. 2 “3de
Channel#4 B2a A - Channel#3
L5 L5-0C —— GLONASS

L5 : Eba 15 ‘ESb L3 _9 GPS O - open access
. : h < B2b N S, M - authorized access
i i i T " Callieo F - frequency division
i i i i i F, MHz h " -
' ! ! 4522 | t i 5 ‘ { ! BeiDou C - code division

16.38  ° : 20.46 — NaviC

: I 20.46 ©20.46 — QZsSs

1150 1155 1160 1165 1170 1175 1180 1185 1190 1195 1200 1205 1210 1215 1220

General settings:

Reference frequency (TCXO) 10 MHz
LO source PLL “A” for ch#1, ch#2
PLL “B” for ch#3, ch#4
CLK settings:
CLK frequency source PLL “A”
CLK frequency 61.2 MHz
CLK output type CMOS
CLK output amplitude Ext. (VCC)
Channel settings:
Ch#1 GNSS Lower sideband
(GPS L1, QZSS L1, Galileo E1, BeiDou B1-C)
Ch#2 GNSS Upper sideband
(GLONASS L1)
Ch#3 GNSS Upper sideband
(GLONASS L3, Galileo E5b, BeiDou B2b)
Ch#4 GNSS Lower sideband

Ch#1 IF passband

(GPS L5, GLONASS L5, Galileo E5a, QZSS L5, BeiDou B2a, NavIC L5)
30.5 MHz

Ch#2 IF passband 20 MHz

Ch#3 IF passband 30 MHz

Ch#4 IF passband 27MHz

Output data interface 2-bit ADC

GC mode RF manual + IF auto
IF AGC threshold 30%

ADC output logic-level high Ext. (VCC)

ADC type Clocked by rising edge
PLL settings:

FrLo PLL “A” 1590 MHz

FrLo PLL “B” 1190 MHz

Please, open attachment of this datasheet to download-> “NT1068 2 ConfigSet#6*
*configuration file may be also uploaded to NT1068.2 under GUI if renamed to .hex
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7.14.7. CONFIGURATION SET #7

L1

FLO PLL "A"
Channels#1,2,3,4 . agg 157§-42L1 ~ 1590 MHz
j ] E1 g
{||B1-C
i ‘

YT ? ! ‘ ﬁ ‘ ‘v =54 F, MHz
14.322 : ‘ . H

24.552

1535 1540 1545 1550 1555 1560 1565 1570 1575 1580 41585 1590 1595 1600 1605 1610 1615

General settings:

Reference frequency (TCXO)
LO source

CLK settings:

CLK frequency source

CLK frequency

CLK output type

CLK output amplitude
Channel settings:

Ch#1 GNSS

Ch#2 GNSS
Ch#3 GNSS
Ch#4 GNSS

Ch#1 IF passband
Ch#2 IF passband
Ch#3 IF passband
Ch#4 IF passband
Output data interface
GC mode

IF AGC threshold
ADC output logic-level high
ADC type

PLL settings:

FLo PLL “A”

—— GLONASS
_9 GPS O - open access

N S, M - authorized access
" Callso F-fr division
— Bepoy [ -freauencydvisio
A NaviC - code division
—  QZss

10 MHz
PLL “A” for all channels

PLL “A”
49.7 MHz
Differential
0.45V

Lower sideband

(GPS L1, QZSS L1, Galileo E1, BeiDou B1-C)
Lower sideband

(GPS L1, QZSS L1, Galileo E1, BeiDou B1-C)
Lower sideband

(GPS L1, QZSS L1, Galileo E1, BeiDou B1-C)
Lower sideband

(GPS L1, QZSS L1, Galileo E1, BeiDou B1-C)
25 MHz

25 MHz

25 MHz

25 MHz

Analog differential

RF manual + IF auto

200mV

1590 MHz

Please, open attachment of this datasheet to download-> “NT1068 2 ConfigSet#7”*
*configuration file may be also uploaded to NT1068.2 under GUI if renamed to .hex
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7.14.8. CONFIGURATION SET #8

Channel#1

L2

FLOPLL "A"
1246 1260 MHz ‘ .
7o |+ : e
I I, Ban LEX B3-A

1

H H zﬂis 83.865 -
L

1278.75

" B3
1268.52

o

| 2046

7,022 515" ! ! ! ol ' ! !
L: : 5415 |

1210 1215 1220 1225 1230 1235 1240 1245 1250 1255 1260 1265 1270 1275 1280 1285 1290 1295 1300

FLOPLL "B"
) 1176.45 1190 MHz 1201.743 1209.78 |
ada‘i— : 2. : —3d8
. Channel#4 B2a : Channel#3
N L5 L5-0C —— GLONASS
L5 i ESe s L3 — GPs
[ i i \ —  Galileo
| ‘ i 1 ‘ R PTER h | N f—=F, MHz — BeiDou
L 46.38  ° J —— NaviC
: I 20.46 —  QZss

1150 1155 1160 1165 1170 1175 1180 1185 1190 1195 1200 1205 1210 1215 1220

General settings:

: 3dB Channel#2

O - open access

S, M - authorized access
F - frequency division

C - code division

Reference frequency (TCXO) 10 MHz
LO source PLL “A” for ch#1, ch#2
PLL “B” for ch#3, ch#4
CLK settings:
CLK frequency source PLL “A”
CLK frequency 57.3 MHz
CLK output type Differential
CLK output amplitude 0.45V
Channel settings:
Ch#1 GNSS Lower sideband
(GLONASS L2, BeiDou B3-A)
Ch#2 GNSS Upper sideband
(BeiDou B3, Galileo E6, QZSS LEX)
Ch#3 GNSS Upper sideband
(GLONASS L3, Galileo E5b, BeiDou B2b)
Ch#4 GNSS Lower sideband
(GPS L5, GLONASS LS5, Galileo E5a, QZSS L5, BeiDou B2a, NavIC L5)
Ch#1 IF passband 22 MHz
Ch#2 IF passband 32 MHz
Ch#3 IF passband 28 MHz
Ch#4 IF passband 25 MHz
Output data interface Analog differential
GC mode RF manual + IF auto
IF AGC threshold 200mV
ADC output logic-level high -
ADC type —
PLL settings:
FLo PLL “A” 1260 MHz
FLo PLL “B” 1190 MHz

Please, open attachment of this datasheet to download->

“NT1068_2_ ConfigSet#8”*

*configuration file may be also uploaded to NT1068.2 under GUI if renamed to .hex
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7.14.9. CONFIGURATION SET #9

FLOPLL "A"

Channel#1 1565 MHz 1575.42 Channelﬁzr

3dB l 3dB

1539.9' 1667.8 [1561.098
OmniSTAR  OmniSTAR [ |1 4B1-A

L1 ’

1535 1540 1545 1550 1555 1560 1565 1570 1575 1580 41585 1590 1595 1600 1605 1610 1615

FLOPLL "B"
| 1176.45 1190 MHz 1201.743  1209.78
3dB : : : [~3dB
Channel#4 B2a - Channel#3
L5 £5-0C
L5 : EBa L5 .E5b L3 -
: ; B2b

i i ‘ s h | EE o | {—=F, MHz -
L‘ 16.38 - i | 13046 J —
20.46 ] | : 20.46 -

1150 1155 1160 1165 1170 1175 1180 1185 1190 1195 1200 1205 1210 1215 1220

General settings:

—— GLONASS

GPS
Galileo
BeiDou
NaviC
QZSs

F, MHz

O - open access

S, M - authorized access
F - frequency division

C - code division

Reference frequency (TCXO) 10 MHz
LO source PLL “A” for ch#1, ch#2
PLL “B” for ch#3, ch#4
CLK settings:
CLK frequency source PLL “A”
CLK frequency 60.2 MHz
CLK output type CMOS
CLK output amplitude Ext. (VCC)
Channel settings:
Ch#1 GNSS Lower sideband
(OmniStar 1557.8MHz, OmniStar 1539.9MHz, BeiDou B1-A)
Ch#2 GNSS Upper sideband
(GPS L1, QZSS L1, Galileo E1, BeiDou B1-C)
Ch#3 GNSS Upper sideband
(GLONASS L3, Galileo E5b, BeiDou B2b)
Ch#4 GNSS Lower sideband
(GPS L5, GLONASS L5, Galileo ESa, QZSS L5, BeiDou B2a, NavIC L5)
Ch#1 IF passband 30 MHz
Ch#2 IF passband 25 MHz
Ch#3 IF passband 30 MHz
Ch#4 IF passband 28 MHz
Output data interface 2-bit ADC
GC mode RF manual + IF auto
IF AGC threshold 30%
ADC output logic-level high Ext. (VCC)
ADC type Clocked by rising edge
PLL settings:
FLo PLL “A” 1565 MHz
FrLo PLL “B” 1190 MHz

Please, open attachment of this datasheet to download->

“NT1068_2_ConfigSet#9”*

*configuration file may be also uploaded to NT1068.2 under GUI if renamed to .hex
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7.14.10. CONFIGURATION SET #10

Chip#1: FLOPLL "A"

. Channel#l 345 . 157§.42L1 . 1590 MHz AT.mﬂg s “3ds . Channel#2
1561.008 ° E1 : ‘l Sl qjLr-oF
LB1-A j|181-C j ‘ S
u I bn
i I I i i i i i ! A i
' ™ aoez] | T zoad ! ! T Z = gMHz
: 14.322 :
24.552 B

1535 1540 1545 1550 1555 1560 1565 1570 1575 1580 41585 1590 1595 1600 1605 1610 1615

L2

Chip#1: FLOPLL"B" Channel#3 Chip#2: FLO PLL "A"
Channel#4 adﬂ_!_ﬁ‘%?ﬁ 1235 MHzLE O;/ (I — _:ﬁBCI‘\_annel#‘l _ 1278.75 1290 MHz
T (-7 110 1 *6 ga.a : © B3l e B3-A
il f 1 ‘\ N Yios 1268.52 12§B¢55
1 L :J = Lz‘zﬁ e | | | b i ! i F, MHz
L : | 2046 : 6415 |

1210 1215 1220 1225 1230 1235 1240 1245 1250 1255 1260 1265 1270 1275 1280 1285 1290 1295 1300

Chip#2: FLO PLL "B"

s — 1176.45 1190 MHz 1201.743 1209.78
. . i = ;
Channel#4 B2a e
L5 L5-0C v
} | f tas0 1 1 }
L 16.38
: i 20.46

1150 1155 1160 1165 1170 1175 1180 1185 1190 1195 1200 1205 1210 1215 1220

General settings:
Reference frequency (TCXO)
LO source

Channel settings:
Ch#1 GNSS

Ch#2 GNSS
Ch#3 GNSS

Ch#4 GNSS

Ch#1 IF passband
Ch#2 IF passband
Ch#3 IF passband
Ch#4 IF passband
Output data interface
GC mode

IF AGC threshold
ADC output logic-level high
ADC type

PLL settings:

FLo PLL “A”

FLo PLL “B”

Please, open attachment of this datasheet to download->

Chip#l

10 MHz

PLL “A” for ch#1, ch#2
PLL “B” for ch#3, ch#4

Lower sideband

(GPS L1, QZSS L1, Galileo E1, BeiDou B1)
Upper sideband

(GLONASS L1)

Upper sideband

(GLONASS L2, BeiDou B3-A)

Lower sideband

(GPS L2, QZSS L2)

30.5 MHz

20 MHz

21 MHz

15 MHz

2-bit ADC

RF manual + IF auto
30%

Ext. (VCC)

Clocked by rising edge

1590 MHz
1235 MHz

“NT1068_2_Confi

—— GLONASS

O - open access
— GPS

N S, M - authorized access

" Callso F-fr division
— Bepoy [ -freauencydvisio
A NaviC - code division
—  QZss

Chip#2

10 MHz

PLL “A” for ch#1, ch#2
PLL “B” for ch#3, ch#4

Lower sideband
(BeiDou B3, Galileo E6, QZSS LEX)

Upper sideband

(GLONASS L3, Galileo E5b, BeiDou B2b)
Lower sideband

(GPS L5, GLONASS L5, Galileo E5a, QZSS
L5, BeiDou B2a, NavIC L5)

31 MHz

30 MHz

27 MHz

2-bit ADC

RF manual + IF auto
30%

Ext. (VCC)

Clocked by rising edge

1290 MHz
1190 MHz

gSet#10_17, “NT1068_2_ConfigSet#10 2”*

*configuration file may be also uploaded to NT1068.2 under GUI if renamed to .hex
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7.15. PCB LAYOUT RECOMMENDATIONS

7.15.1. RECOMMENDED LAND PATTERN FOR QFN&8

NT1068.2 is easy-to-use and easy-to-implement solution where no special layout tricks required.
Although common RF related layout techniques and information given below are recommended
not to be ignored.
1) Analog power domain separated from digital domain is recommended to be allocated for
NT1068.2.
2) EMI-RFI shielding are highly recommended above NT1068.2 and related stuff.
3) Wave impedance should be kept up in accordance to the following:

50 Ohm 200 Ohm

@ " (1)

daali

(L1])

TR T e T 1r

E-
|
B[ e

=
-

&y
=

*He

Figure 7.3:Recommended land pattern for QFN88

The violet plaid traces on the Figure 7.3 should have 50 Ohm impedance and red inclined striped
traces on the Figure 7.3 should have 200 Ohm impedance (if analog differential output).
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7.15.2. RECOMMENDED STACK UP

# MName

Tap

Tap Surfzce Finlsh
Top Layer

PP7628-45 0.18mm_

03in

Hight Tg 0.2mm 18um/18um
din

345 0.18mm

mm 18um/1Bum_
EBottom Layer

Bottom Surface Finish

Material

Solder R
Mickel Gold

Hight Tg 8.2mm

PP7528-45

Nickel, Galil
Solder R

Type

Overay

Solder Mask

Surface Fmsh
| gl

Core

Signal

Prepreg

Signal

Core

| Signal

Prepreq

. Core
Signal
Surface Finish

0.18mm
0,018mm
0:2mm
D.018mm
0. 18mm

Figure 7.4:Recommended Rogers stack up

NT1068.2 electric characteristics described in the datasheet were proven on this very stack up.
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8. PACKAGE INFORMATION

e
<

D

=

-

-

.

@

-

.

/////7
/7

///

D/2

E/2

L

=

L)

A

R

nonnnnnnnn

ET Side view
l _UJUUUUUUUUUD;UUUUUUUU U
T * z
LB s
e s
Sy 0 ik S

Bottom view

Figure 8.1: Package QFN88-10x10 !

Table 8.1: Package QFN88—10x10 dimensions'

Unit A Al A3 b D D2 E E2 e L
min, mm | 0.80 | 0.00 0.203 0.15 10.00 5.55 10.00 5.55 0.40 0.35
typ., mm | 0.85 | 0.02 REF 0.20 BSC 5.60 BSC 5.60 BSC 0.40
max, mm | 0.90 | 0.05 | 0.25 5.65 5.65 0.45

!'Package drawing and dimensions are for reference only. Actual values are compliant to JEDEC

standard outlines MO-220.
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